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Amazon Kinesis Data Analytics

XL XigA : Amazon Kinesis Data Analytics##i T Amazon Kinesis Data Analytics X ## SQL 8 T %,
ZIESET SQL:2008 #1if , B — L BB UUE AX RBIER1TRE,

NFHME , BRATBWLRER Kinesis Data Analytics Studio T~ 2 SQL R AFEFF#Y Kinesis Data
Analytics, Kinesis Data Analytics Studio FZ A SSRINTIEEHELE S , FEEBELIHABRESEEN
OB RAERF,

BRI X Kinesis Data Analytics AR FHEEL , iS5 HKinesis Data Analytics.
NEFEEEUTHE :

o RRAE SQLIBSTE (p. 2) - BIERA (p. 3), B SQL REFRF (p. 6), BWEL (p. 69).
+ Standard SQL (p. 30) — CREATE CO (p. 30), SELECT (p. 35).

. BT HBMTEIREABBENZES —WHERE T4 (p. 57),/A T4 (p. 41),GROUP BY ¥
4 (p. 55),WINDOW F4 (B3 & Q) (p. 57).

. BIIEEH (p. 13)—AS, AND, OR &
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AINAIE SQLIES TE

LA &8 T Amazon Kinesis Data Analytics R EEZMREEMNIBES TE -
FW

o FRRFF (p. 2)

o BEEA (p. 3)

- B SQL #BEFF (p. 6)

« REXMIE (p. 17)

o BIRREAFESEE (p. 19)

. F4 (p. 21)

« IEEHIBAE (p. 22)

s REBFMAREF (p. 25)

FRIR AT

FARRARRZAER 128 N2/, MARAUNLESS (KX NE ) |, FERMFAFARES () &
Bk, WAURmE 5 (EFENERINBEARIKE ) .

RINEISHRRAFSANFERTREITL , HESTERFE, BFHATYL ; FEEHBERIKEF
&,

ISR A NS EREMIRRFS ( KbRL | BRIZEIFRFZ IR Unicode F4F : 1455 0x0000 £
0x001F ) o AIEFRRFHEENEIT , FEREAS — M SN HH#TH L,

HEUT RGP, ERARMEISHIRRFLIER , ARRELFEERRTZA , IIMRFLERNAEF
&, ALMEREAERMEITEIA , A AEARIERN KB RME|SHIRRFETEIA,

-- 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: OK, 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;

1€ Amazon Kinesis Data Analytics FRIEXN R , EMNEH2EREREA , AKRESUESTENET
. =, BENEREMF ST SHRRE. WREE SQLBAF5|IAXENK , WEEsIHEiNER.

REFZHNXREF

REFRAR (MAXET ) MRHAERILE SQL BIPHREME , WEERHE L. XEXBFHT
SHHARET , REACISHEAENRNEN. BXESELE , BSAREFZAXEF (p. 25).
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T &L E T Amazon Kinesis Data Analytics iR BIER A,

SQL #HiExRH

BIGINT

BINARY

BOOLEAN
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DATE

DECIMAL

DEC

NUMERIC

DOUBLE

DOUBLE PRECISION

INTEGER

INT

INTERVAL <timeunit>
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BASE64 w5 Ry F R &R
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ik
64 B SEE
—HH (EFRF ) BIE

TRUE, FALSE 5§ NUL

BERKE n 97
&, WAEERN
CHARACTER
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- MEER , &Z 191
BREF.

64 Z R

XEFHAR , TXEF
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B fr (B Y 22

16 IR SBHK

32 (U F R

EE

FFEREAT =M
#l. S BINARY |
TRAEA.

HESRN T B A
KA

n %MATF 0 BT
65535,

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

AR, S
BHFEE,

64 LT EUE ; -1.79E
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11§ 1ISO DOUBLE
PRECISION ##Ek# |
B BUEPER 53 {2
FEABFRE , RK 15
UXEEM 8 FT Iz
& o

R UTHFSER. B
B -2147483648
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AVE B HERNERER
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FERTR P FINBIER
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[2** (15) & 2** (15) -1]

1£ ISO REAL #iEze 8
Zig 24 AT R
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SQL HiEkR

TIME

TIMESTAMP

TINYINT
VARBINARY (n)

VARCHAR (n)

EE

RXTFH

BiEE R

JSON #iEse sl iR

FRFE RS 18] & — K AP Y A )
(MBS ) .

FRESH A< E1 B 2 B HA A6t (8] 49
HE

number S NERSEY

BASEG4 ‘RIBHFRE | OB ENZHHIE
=1

FRFE A BB E N FREN

+ Amazon Kinesis Data Analytics X %3 Java B F ¥ #&,

s FXEFRALEEGR, RN , FEANHEFZHFMIRNZRHEFREIRH B ZE CHARACTER 5
CHARACTER VARIONING #iEEHWER , FRFFTULMEE DB

XTFEHF

EE
RRTUBEN4 =T
Bz, &NMER
-3.40E+38 ; R KER
3.40E+38,

HBEEREY ; HE
&£ 00:00:00.000 I
23:59:59.999, T R%
AP L UTC 34T , Bk
TEEFMHE TIME
TIMESTAMP Fsh iy {&E
IR X,

ATFEF#TE TIME 5
TIMESTAMP 5 £y

o

A BENEERLK
R1EW, ©EES
ENREX, BTR&E
&L UTC 31T, AiIlt
TEZREME TIME 5
TIMESTAMP 3Ry {&E
X, ESEENGZK
B (K& +229 ( LAER
By B&/ME-229 F
, SN REEME R
—NERFSH 64 (VB
B, Heh 0 RR Unix B
(1970 F 1 B 1 BE
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KXH TIMESTAMP ER
+ 1970 EEMARA 3 1Z
£, H/MEREK 1970 F
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B8 SQL ¥rfE , BNEEE
BEREHREX,

SEER -128 B 127

n %AKTF 0 BT
65535,

n BHARF 0 BT
65535,
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BFRENBE

s MEHFE

NUMERIC, DECIMAL, INTEGER. BIGINT, BIGINT, SMALLINT, TINYINT, REAL. BIGINT, SMALLINT

UTHBEREERE LA

« DECIMAL f1 D

+ DUBLE PRECIS

s FHEAHAEZ(LM VARCHAR
« ZHFIZEILH VARBINARY

« INTEGER # IN

o THEE (BERESHBEMN-HFTL ) REREEATLY  ARUUMAESE.

XTHHE., wtEFMAEZ
o AXERALBEGR (HMER  RELYRENWFENERE R DATE XERHEHE TIME £E | SiEH
H# 2 TIMESTAMP £ &5t |, BHEEST TUHESE ) .

+ Amazon Kinesis Data Analytics BY X #3448 UTC, REIEER , ©FEAmazon Kinesis Data Analytics ¥ &
CURRENT_ROW_TIMESTAMP , B UTC iREIRF[E] o

\: l—H \: 3
WFEANBE
X F DECIMAL , BA1ZHHRZ 18 MNWEEF /NN,

BEEEFPUUF#NSATHBMCE , S/ PRI EMNNEN, ETEEMN 1 VKT 18 LB
B, Al LAERA 18 I BRIABE.

PERIENTREFENRAUE. MRUBBTNTRETEE, EATLEEM 0 132 18 I MERLL
Bl , AT LAGERA O A BRIALLS,

BREM I

fRi% p1, s1 BE —NMEEHRAEEN /ML , 2 DECIMAL (10,1)o
fRi% p2, s2 BRE-MREBRNBERN/ NI , Fla0 DECIMAL (10,3)0
Ri% p, s RERNBEM /NI,

BRiR d BRERTNERVE. ARG, EREEN+HS , WTAR :

d = pl - s1 + s2 D=10-1+3
SRPNERUHK =6

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

p=d+s HLREE=18

BEMNNMUBERANEZKE (18, AR NMRUBFERTHEE )

» TINGE
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$i7R SQL BERF

RERREEAEELE—NSHN/ DB (s>=51), ATREBNERURRERMASESH
AN

BRi% p1, s1 2 —MR/ES DECIMAL (10,1) FRBEE R/ N B,

Bi% p2, s2 2% =M DECIMAL (10,3) B REE /NI B,

BRi% p, s RERNBEMN/PEIE.

RE , ERXBRHHEH , WTFAR

p=pl+p2 p=10+10
ZRBE=18
s=s1+s2 s=1+3
ZREH =4
EAE0OREM N

RAEKMRR  HPEANERXERHRMEBRRFRERN THEN , EhEDE - REKRR HH &,
Bi% p1, s1 25— MNE1EEK DECIMAL (10,1) BB E M/ MR,

fRi% p2, s2 BE=/MNEES DECIMAL (10,3) FEE M/ MR E.

Rig p, s RERWBEM/ DB , TR :

s = max (s1, s2) s =max (1,3)
SRHEHI=3

p = max (p1-s1, p2-s2) +s + 1 p = max (10-1,10-3) + 3 + 1
ERBE=11

sMpHERNEZAE

i SQL #BERF

FEASER
EERANFERANEASEFRSEATNAEHELE. BUHIXROBIE.
UTEBRNETRANEER , DNUTILE

. REZE® (p.7)
. BE/HEE (p.7)
 REIRF (p.7)

« EREEH (p. 8)
« FHHREEN (p. 8)
« (#E)
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IN =& £F

+ LIKE =X
+ SIMILARTO

« BE, NEBMERBEES (p. 124)
- BEIZEER (p. 13)

- ZARWRERE

« Rfl

IN EEfF

ERFANHAFHNEER |, IN WIRFERITEEETIR. XRRAREARFEWPHR R T,

Examples:
1. --- IF column IN ('A','B','C")
2. --— IF (coll, col2) IN (

select a, b from my_ table

)

MREIR, HEXRRAANERPHFERREVTHRIEENHLNE , WRE TRUE ; BUERE
FALSE.,

Note
IN BEFRRE X FFECREATE FUNCTION (p. 31).

FEEER

MWAXRFRBXRBFREEMT ; WREREEEMAIT , WEE TRUE , ZRRE FALSE.
HERIZER

EEAFRE

MEBEEFNMARR

o —RE D —REEFN - MREBRTER, —AEENERUUATHEASHRER—BHIA

operator operand

* Binary: ZnEEMAXNAMRERRTEE., —UEEFRERERUXHERNLN

operandl operator operand2

THHRERERFRERT - EEATREANZER,

MRE-—NDZEF-—NZRER, WER/LFERZE (BAXRE , BFEREBEENEHR) .
L E I 7

AL SQL BREEEAFHBEMLLER

1. HEHFFESHFRER,
2. HE—EER (Bl + -, BENOT),
3. UHEFREMBRE (* /) o
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4. WMEIE, HE (+ M-) FMBEEAS (ANDFIOR) .

MRE R —MREHBN NULL , MERtEH NULL MRBEHRRE T FEETHRIEKE  NERFRBEESR
BHRE, MRREMNXEMER , WERFESRELRNEEMER., flms2=2, MFR25, BN 5HM2
HEEH,

BEREEF

RIERF — JT/ =3l iR
+
Negation
il

A

5k

73

-+
W W W W C C

REZEFPNES - M HEREFNERTAIHE , BFEERUTILL

1. MRHEA—NMEEHN NULL , ML RS NULL
2. MRREHETAEETHERNER 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 , LASHNLRTHR,
BRI — T/ =3B EER =3

I B B hERT S H%R




Amazon Kinesis Data Analytics SQL %

FRHEEER
BRER — JT/ =t R EE
LIKE B FRBEALR <string> LIKE <like
pattern> [ESCAPE
<escape character>]
SIMILAR TO B FRBEALR <string> SIMILAR TO

<similar to pattern>
[ESCAPE <escape

character>]

WEEFRATEE - HIENFHE  WTFRAR.

by &R

'sql'||'stream’ SQLstream

'sgl'l" ||'stream’ SQLstream

'sql'||'stream|'E & H' SQLstream Incorporated
<col1>||<col2>||<col3>||<col4> <col1><col2><col3><col4>

—— - >

EREX

LIKE RZHEEFHREA#TLR, EEXP , ZH _( THL ) M% (Bt ) EARHE L

BX PN FRF L ES

PeRE AR AN 2R
% EEEMFFHE  SEEFHE
<any other character> NERELEENFH

MRE—HBAEH NULL , W LIKE SERNE RN KA,

EEAEEAZHFERNEIRTH , XL ESCAPE FAEERLFTH, RF , RUFHFLFMLTEAHPH
BHRFZHZE. TRIET RO,

ZH ZR

‘A BB a TRUE
‘A MBEA FALSE
'a B E'D' FALSE
‘ab'tbin'a ! TRUE
‘ab'tbi'a %" TRUE
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FRHEZEH
by | g7
'ab'® & 'a\ _' ESCAPE ' FALSE
'ab'#h £ 'a\ %' ESCAPE '\ FALSE
'a_'F & 'a\ ' ESCAPE \ TRUE
'a%' AR 'a\ %' ESCAPE ' TRUE
‘aFka FALSE
‘a'®B'a%' TRUE
‘abcd' & 'a_' FALSE
‘abed'tba0'a %! TRUE
B TRUE
a' R _a' TRUE
'123axyz'tb ' %a %' TRUE
"123axyz'tbal' %_a%_ "' TRUE
SIMILAR TO

SIMILAR TO FEZFEEEAHITHE, EHRMB LIKE &R , BHEERKX , EIERXRENRER,
ETHEHHW SIMILARTO £¥ , seq RRERNEENFHNWEMAMFS (M 13aq' ) . ATEENIEFEBRFF
HFEIEAAE —ME SIMILAR TO 54 BB E B9 24 | 60 '13aq\l " SIMILAR TO '13aq\124br\1%
ESCAPE \' ( itiE#% TRUE ) »

YiEEuEN , SIMERREPEAENL  NERALNEEFIRF. BETER 0-9 M a-z, PostgreSQL #
HTYBEACRNAR TS (SEEE ) .

H-TREZRLRN , NEACEATUAEENEARER , RER ‘T -1 &AE", KIELXEH,
ENRAABREECH , 2R UTEESANKREANTEZE , FAHRER ML EIRFETITE,

bl s BXHHNZRF MR #N 1D
BEES () ( seq ) Hseq o (BTFE 1
NERRIER L IR
)
FHES] [seq] TEFHIRHEmES 2
FH
REFESRMH A [Aseq] EEREFIPFEENE |3
MEANFRF
[ seq ” seq] CHL seq FIEREAN 4
FRF, MALTE seq #
HEMENZEF
Bir S <character1>- EEFF1MFHF22 |5
<character2> B8 F R E

10
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FREBEEA
2R BN FRF MR H ID
(FER-EEHFF ,
10 1-9 % a-z )
pilal [ seq seq] tf seq = seq 6
ES seq* HE seq WEHZIME | 7
g1m
pili seq+ TH seq FI—PEZAN 8
BEEM
%Y seq{<number>} BALH seq WEEH 9
=
seq{<low fF seq WIEXBEEZ 10
number>,<high BEERBEREIRAE
number>}
7= seq? I seq WEH—PE | 11
£
TXRI% _ TEEAENFTR 12
BOZ % TEREMFFRFE, @ 13
FEEFASR
S5 <any other character> NERTEERNFRF 14
NULL NULL mMRE—BEHR 15
NULL , ] SIMILAR
TO BEMERN
UNKNOWN,
FFBYF BERFR EEXCEFHFEFN |16
BEH®RFR
ZRRFRIELAE
—NMEAEMNENLTF
b
EEXREEEN
ESCAPE 4,
TRIE T R~
=8 “R oy
aE L Fa TRUE 14
‘a' KT A FALSE 14
eSS FALSE 14
‘ab'ZE P F'a_’ TRUE 12
‘ab'ZE L F'a%' TRUE 13

11
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FRHEEER
e &R M
"a' P T 'a FALSE 12 7 14
‘ALl Fa%' TRUE 13
‘abcd'ZE B Fa FALSE 12
‘abcd' LT 'a%" TRUE 13
LT TRUE 14
REESUS ) TRUE 12
"123axyz £ F” TRUE 14
"123axyz EMUF *_%_a%_' TRUE 13 7 12
Xy ELF (xy) ' TRUE 1
‘abd' 2L F '[ab] [bede] d TRUE 2
'bdd'2 8L F '[ab] [bede] d TRUE 2
‘abd' EALF Tab] d' FALSE 2
'cd'ZFEALTF [a-e] d TRUE 2
'cd'ZE LT Ta-erc] d' FALSE 4
'cd'EALLTF A (a-e)] d T
'yd' ELLTF A (a-e)] d' TN
‘amy'ZE L F'amyfred' TRUE 6
‘fred'ZE L F'amyfred' TRUE 6
'mike'Z A F'amyfred" FALSE 6
‘acd'E A Fab*c+d' TRUE 788
‘acccd'ZE Bl F'ab*c+d' TRUE 7&8
‘abd'Z Bl F'ab*c+d" FALSE 788
‘aabc'ZE B F'ab*c+d' FALSE
'abb'Z L F 'a (b {3}) ' FALSE 9
‘abbb'ZE AL TF 'a (b {3})) ' TRUE 9
'abbbb'2 L F 'a (b {3}) ' FALSE 9
‘abbbb'Z L F 'ab {3,6}' TRUE 10
‘abbbbbbb'Z X F 'ab {3,6} ' FALSE 10
LT 'ab?! FALSE 11
“RELTF ‘(ab) ? TRUE 11
‘A BT 'ab?! TRUE 11

12
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BHEEN
e &R M
'a'Z Ll TF '(ab) ?" FALSE 11
AL LT a (b?)! TRUE 11
‘ab' AL F 'ab 2" TRUE 11
'ab' &L F 'a (b?)" TRUE 11
‘abb'# AL F 'ab ?" FALSE 11
'ab'2 L F 'a\ _' ESCAPE "\ FALSE 16
'ab'%E LT 'a\ %' ESCAPE '\ FALSE 16
'a_'Z{LF 'a\ ' ESCAPE TRUE 16
'a%' & 'a\ %' 2{8l ESCAPE "\ TRUE 16
a (b {3}) 'ELLF 'a (b {3})" FALSE 16
a (b {3}) 'EALTF "a\ (b\ {3\)) TRUE 16
'ESCAPE "\
Z Iz A
BECZEFATEELZEHNREER,
BRER — Ju/ =3t R EET
NOT u B HRE
AND B A A HRE
e B = DIST & HIR1E
IS B BEEE HRE
TRAMN U BERMLE : wRE
<expr> IS NOT
UNKNOWN
IS NULL u Null tt% : GG
<expr> IS NULL
IS NOT NULL U BEZLR : £
<expr> IS NOT NULL
= B TE GG
I= B TEE =2t
<> B FEE £
> B AF BFRE (BT, 7/

g2, A, &A)

13
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BREEA

BRER — JU/ = iR EET
>= B RFHETF (F0HF) ORDER BY
< B NF ORDER BY
<= B NFHEF (FAF)  ORDERBY
BETWEEN =7 SEEXL ORDER BY

col1 F expr1 # expr2

Z I8
IS DISTINCT FROM B X3l e
RERX5 B I = XA £

=ABMIRERE

SQL HREE=ZMAREARS , MARBEBENFHIRA : TRUE, FALSE #l UNKNOWN , Ha—1MERTF
/R{E NULL, TRUE #l FALSE #EBBERBEEEN -SHRZBELER , ERENEI1E UNKNOWN
BEHENEREMAN , T RFAR.

Note

UNKOWN & “AJRE R ER , hiFREBIRH” , RERAFY , T -EREN , B FRENRER
8, XMEFTRATRERNFARPHELEREIRNSEEN] —HRE,

BE(TR)

by | ZR
TRUE” FALSE

3k FALSE TRUE

3E UNKNE UNKNOWN
HE (M)

by} ZR

TRUE TRUE
TRUE # FAL FALSE
TRUE” # © UNKNOWN
FALSE # TR FALSE
FALSE # FAL FALSE
FALSE, NK FALSE
UNKNKNOWN UNKNOWN
UNKNKNOWN FALSE
REFARE UNKNOWN

14
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28 (OR)
by |

TRUE

TRUE = FAL
TRUE 5% UNK
FALSE = TR
FALSE = FAL
FALSE = UNK
UNKNKNOWN
UNKNOWN &
KA AR

#rE (1S)

iz

TRUE”

TRUE BE,
TRUE” &
FALSE BE,
FALSE BE,
FALSE” yZ°
UNKNKNOWN
UNKNKNOWN

TRARAH
ey |
TRUE FRAKAMH
FALSE F & R H#%
KA RAH

IS NOT UNKNOWN A F R — MKMW ZER, RERX X TRAA EFT “ (x REMN ) & (x 2R

GR

TRUE
TRUE
TRUE
TRUE
FALSE
UNKNOWN
TRUE
UNKNOWN
UNKNOWN

TRUE
FALSE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE
TRUE

&R
TRUE
TRUE
FALSE

B)”, MAR xR (FRRA )" Bt , ELRHPEHR :
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BRIZEY

X ZE “Z8 E(xHE)R
(xRR)” hEHR
x WER

TRUE TRUE F2KHH | TRUE FRR “(ERE)H(E
2R ) —Ak2
=Xy

FALSE FALSE F2K & TRUE FRK (BRE)H (R
2R ) —EKkE
=i

UNKNOWN RAFTRKRA FALSE R “(KRAZEW) R
(REZRBE )
— L R4EIR
HAAKRMEFRE

BT IS NOT UNKNOWN 2 — M35z E A , Rt FEMNEEFEEES IS X MAf%E :

ey |

3E UNKNKNOWN
3 UNKNKNOWN
TRARHF R AR

HZE, 3E Null
by |
UNKNKNOWN
RATFRHZE
NULL 7z
NULL F& NULL

FETAEEZREX3!

by
AAEEXBATE
KAEBRE
RAERATE
AAEEREE XA
RASBEREXE
AAERAEE X

TRUE
FALSE
TRUE
FALSE

i
#

TRUE
TRUE
FALSE
FALSE
FALSE
TRUE

8, LR 2R

16
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RIXXMF

¥ , “x IS DISTINCT FROM y"%:flFx <>y, FE x Ry (M=% ) 3 NULL B R true 1B ER
4\, DISTINCT FROM S#iEEMEK , EENBEEENLRE (E. BRKXH ) SEEMEE , HES5HMAME
EFE, IS # IS NOT =EAF L —F4E R 5 N4 UNKOWN , R RERE “ATREREN , hiF 2RI

HAbZ Bz E AT

NFFAEHAAZER |, 5% NULL % UNKNOWN BAEBUSS B4 R A UNKNOWN ( 5 NULL #[ ) »
R~

pey | ZR
TRUE #5a&I%#%k ( ZENHRE) UNKNOWN
FALSE 38 ( ZENHRE) FALSE
1>2 FALSE
1<2 TRUE
'foo' = 'bar’ FALSE
‘foo' <> 'bar’ TRUE
'foo' <= "bar' FALSE
‘foo' <= "bar' TRUE
NF1M5ZHEM3 TRUE
NF3M5 ZE 1 FALSE
3M52zEW3MS5 TRUE
54T 3M52H TRUE
1FETF 1.0 FALSE
CAST ( NULL ¥E R 2% ) 55845 (NULL 8 TRUE
B ) REXS

RIEAMNF
ERERX

EREABUTEEEN

value-expression := <character-expression > <number-expression> | <datetime-expression>
<interval-expression> | <boolean-expression>

FR(FHH ) ®KERX
FREFABHUTEEENX

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

17
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RIXXMF

<quote> { <character> }* <quote>

character-literal

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 E3#& SQL X #& unicode &= , HliN u&'foo's SFERIENF
—8 | RA XS R ES|S | fliN u&'can “‘t's SEBEXFERRE , RETLMER unicode 3 3 : 4l
i, u&\ 0009 B2 —MYHFIRFARNFRIE. RATBIAS —/MN RFE X\, L u&'back\ slash 's Amazon
Kinesis Data Analytics ‘&5 A% L F/ , 0 u&' ! 0009 ! ! 'uescape'!' B—IMHIRA

HERERX
HERIXAUTEERENL :

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 i= + | -1/ | *
number-function i= ABS | AVG | CAST | CEIL
| CEILING | CHAR_LENGTH
| CHARACTER_LENGTH | COALESCE
| COUNT | EXP | EXTRACT
| FIRST VALUE
| FLOOR | LAST VALUE
| LN | LOG10
| MAX | MIN | MOD
| NULLIF
| POSITION | POWER
| SUM| <user-defined-function>
B /et ERIE R

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> } *
datetime-function i= CAST | CEIL | CEILING

| CURRENT_DATE | CURRENT ROW_TIMESTAMP

| CURRENT_ROW_TIMESTAMP

| FIRST VALUE| FLOOR

| LAST VALUE | LOCALTIME

| LOCALTIMESTAMP | MAX | MIN

| NULLIF | ROWTIME

| <user-defined-function>

18
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BRFRAXNNZER

<time unit> := YEAR | MONTH | DAY | HOUR | MINUTE | SECOND
EfERIARN
|ﬂB_§E“_tHHkA1_1nﬁEﬂE}L
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 i= ABS | CAST | FIRST_VALUE
| LAST_VALUE | MAX | MIN
| NULLIF| <user-defined-function>

ARERER
*ﬁd\iﬁ _tﬁaki1_1nﬁkﬂ5}{

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 HE CAST | FIRST VALUE | LAST_VALUE
| NULLIF | <user-defined-function>

BIRFRKIKXNEER

B F Amazon Kinesis Data Analytics EELRNITRLET , HEEERERFTENXLEREM T HNE
RTFET8E

Pl LETRER , BEUNMERERRANFRCBITENER (ENBHEEMN )  EFERE> @
MEERDLEIT R, BIVKEFTETR Widget X BIBBNHBE , RARMNMKZEEFE Widget B %

RIMEY “&fE” 1T %,
BRAMEBFEINRREANRBTHFOEERR L@,
—EERRMEXHENX

- B, MIRRAARAFIEFN , WiZREXREAN, SHWEFR TERHTEE,
AR, MREETH e BRARTHETH —THHNE , WKRER e ERFAF
BBF. MRAETH e BBRANTHETH —THHE , WRER e ERFERF.

19
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BiF5

« FPRAF. MREETH e BHRARTH—THHNE , WRERX e ERPTHEEAFHS.
© PR, MRAETH e BERANTH —THNE , WRERX e HRHPTHEERF,
- BB, MREETH e BEBRLAETH —THHNE , WREKX e ERPREFEE

FER , BEXIMEL , EEREAFAN B BRERX,
535

ROWTIME R4 5#EA FHES, ROWTIME SIF R HEEZRAFEESIN | ELTEEHENRRBR AT NES
Mo

Amazon Kinesis Data Analytics AIf7 L& FiRER BB/ D TFEEARN S —TH N BN RPEA—

1T. Amazon Kinesis Data Analytics E AT #{R , IR ZNEFIRER —NRPBAIT , WEHXLT , HUE
ROWTIME 5z # FHE%1,

SR, Bl | B S orderlD FIRAFH ; HEMS orderlD SHFIRFHEZTEE 100 T&RERH. BR
HHRAT R ERENEEFE,

LAGE SvY:

R Amazon Kinesis Data Analytics AIEES KR FH , WA LUHHEMEREIXZL AN, (BESHEE
B (p. 191)0 )

E—NEX :
BRRBREER
MENHBRZEFNATEREENERIN , CATE8ANEREY , 2NN EEFELAN.

fitn , FLOOR BEBMNATHFHA {1.5. 3. 5. 5.8, 6.3} 8 , 274 {1, 3, 5. 5. 6}, HEEE , WA
REAFHD  BRERAARF (BEEEE) .

HE T 5 18 1 Y A U

Amazon Kinesis Data Analytics R — NS N ERERNEN , W55 GROUP BY EAF B, EH
fER T , 218 Amazon Kinesis Data Analytics B2 , CRAIBLAEBESMitETT ; fl , MEEHE
ENBENZHBOUT2HNEEREY , CUHEBMNE LEEBRPHBREE.,

R TUXFARXF A L2EME , Amazon Kinesis Data Analytics S T —HEHNISREEMRERN 2B, LT
EHERT B RN

FER BN

c EE

FLOOR (p. 138)(m) 5 miE , BF=HE
RICAR/RALH (p. 137)(m) EmiER , BF™%
KIEMKRIEH (p. 137) ( m B TimeUnit ) Em#EE , BF=E
FLOOR (p. 138) ( m % TimeUnit ) 5m#ER , BFREHK
SUBSTRING (p. 197) (m &RRM 0 RR c) 5Em#RE , BF=#E
tm Mm—#

20



Amazon Kinesis Data Analytics SQL %

BRG]

¥4
FKEX BiEt
-m m k@
m+c Mm—#
c+m
m1+m2 WRm1 M m2 B @ER , W5 m1 #8E ;
BT REFN
c-m m k@
m*c MR cHEE, MEmHER ;
c*m mBIRER c AR ; EE (0)cHO
c/m ME mBANEBRSIHRARNAE , BcFmWFS
e, NE mERE ;
MR mBEANEBRSBLE N, Bc M mWFS
E, W5 mBR;
BENTFREFN
®E
LOCALTIME (p. 134) HEF

LOCALTIMESTAMP (p. 135)
L3 _ROW_TIMESTAMP (p. 132)

CURRENT_DATE (p. 132)

EENRP  cR-IMNEE m(EEm Am2) 2B-—TRBARER,

S A& :

+ GROUP 74 : HAVING F4 (p. 55),WHERE ¥4 (p. 57) , ARIAF4 (p. 41). ( BESH
SELECT B&RRHSELECT ¥4 (p. 37)s )

. MER

SRR BOOLEAN WERER , ST T RHA :

. 2<4

+ TRUE

+ FALSE

o expr_17 Az

* 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 )
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15 B 15 7]

165 B} 18 17

THRUBEFRERTHRA SQL X#FHETRI1B1E LK% Amazon Kinesis Data Analytics X#HY SQL #7

BT R, EERTEMBAMEENXR, BMXRERTIANEERBELRATR , HEFHEENX
upperinterval predicate lowerinterval evaluates to TRUE, & 7 MERIZ4RAHE SQL. MBEAXEE RNRE
10 MBI R Amazon Kinesis Data Analytics SQL #rEMN T &,

B ARXR
#

CONTAINS

o
LEADS.
LAGS -

STRICTLY
CONTAINS

STRICTLY
OVERLAPS

STRICTLY
PRECEDES

STRICTLY
SUCCEEDS

STRICTLY
LEADS

STRICTLY
LAGS

IMMEDIATELY
LEADS

IMMEDIATELY
LAGS

22
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1'%

R T BAMKERER , Amazon Kinesis Data Analytics EX AT & :

+ Ti% PERIOD <% — AL & B PERIOD XEF,

s BESE-UNREFHEMEAETRTHIM , LLAND 2R, NATLLER AND |, BiiERFE—MSANARRE
F-MBRAMEERHER,

+ TSDIFF — It ERBEAF D TIMESTAMP SHHRECHINERE ( LEZERREM ),

Blan |, BAILREU T RER :

PERIOD (sl1,el) PRECEDES PERIOD(s2,e2)
AND PERIOD(s2, e2) PRECEDES PERIOD(s3,e3)

HmEe , MTAR :

(s1l,el) PRECEDES (s2,e2) PRECEDES PERIOD(s3,e3)

T EBRERN :

TSDIFF(s,e)

%E'EE\ Zzu —F :

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

&5 , ¥ SQL fiF CONTAINS B & TIMESTAMP #ER BRI NS, i , LTRER :

PERIOD(s, e) CONTAINS t

ERTUTREA :

s <= t AND t < e

B

B BB AR ERE — M A RERERF -

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

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

<period-predicate> :=

EQUALS
| [ STRICTLY ] CONTAINS
| [ STRICTLY ] OVERLAPS
| [ STRICTLY | IMMEDIATELY ] PRECEDES
| [ STRICTLY | IMMEDIATELY ] SUCCEEDS
| [ STRICTLY | IMMEDIATELY ] LEADS
| [ STRICTLY | IMMEDIATELY ] LAGS
<left-period> := <bounded-period>
<right-period> := <bounded-period> | <timestamp-expression>

23
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Rl
<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

UTABEBZBFUARERER :

BIGINT tsdiff( startTime TIMESTAMP, endTime TIMESTAMP )

JRE (endTime-startTime) K& , LZEW R &,

T~

BT RERBLEZRTERE T ICRER

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);

EEES RG]

HRNMAZHERNFEN G QR ERRE—KEA R, ATERERREERA HRIEER

create pump creditCardFraudPump stopped as
insert into alarmStream
select stream
current_timestamp, creditCardNumber, registerIDl1l, registerID2
from transactionsPerCreditCard
where registerIDl <> registerID2
and (startTimel, endTimel) overlaps (startTime2, endTime2)

BIEA R ROIERERUTHRIEENRAR

(current_timestamp TIMESTAMP,
creditCardNumber VARCHAR(16),

registerID1 VARCHAR(16),
registerID2 VARCHAR(16),
startTimel TIMESTAMP,
endTimel TIMESTAMP,
startTime2 TIMESTAMP,

24
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REFHXEF

endTime2

TIMESTAMP)

REFMREF

REF

LA RHE 5.0.1 fR4s# Amazon Kinesis Data Analytics B T2 F R E 5%,

ARE
ASENSITIVE
ATOMIC

BEGIN
BINARY
BOOLEAN

CALL
CASCADED

CEIL
CHARACTER
CHECK

CLOSE
COLLATE
COMMIT
CONSTRAINT
CORRESPONDING
COVAR_SAMP
CUBE

Hal_BX
CURRENT_PATH

A
ALL
ALTER
ANY
ARRAY
ASYMMETRIC
AUTHORIZATION

BETWEEN
BIT
BOTH

CALLED

CASE

CEILING
CHARACTER_LENGTH
CHECKPOINT
CLUSTERED
COLLECT
CONDITION
CONVERT
COUNT

ek

CUME_DIST
CURRENT_DATE
CURRENT_ROLE

ALLOCATE
ANALYZE
APPROXIMATE_ARF
AS

AT

AVG

BIGINT
BLOB
BY

CARDINALITY
CAST

CHAR
CHAR_LENGTH
CLOB

COALESCE
COLUMN

CONNECT

CORR

COVAR_POP
CROSS

CURRENT
CURRENT_DEFAUL
CURRENT_SCHEMA

25
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REFZNXEF

CURRENT_TIME
CURRENT_USER

DATE
DEC
DEFAULT
DEREF
TR
DOUBLE

EACH
END
EVERY
EXECUTE
EXPLAIN
EXTRACT

FALSE
FIRST_VALUE
FOR

FROM
FUSION

GET
GROUP

HAVING

IDENTITY
IN

INNER
INSERT

CURRENT_TIMESTAMP

CURSOR

DAY
DECIMAL
il BR
DESCRIBE

DISCONNECT

DROP

ELEMENT
END-EXEC
EXCEPT
EXISTS
EXP_AVG

FETCH
FLOAT
FOREIGN
FULL

GLOBAL
GROUPING

HOLD

i
INDICATOR
INOUT

INT

CURRENT_TRANSF!

CYCLE

DEALLOCATE
DECLARE
DENSE_RANK
DETERMINISTIC
DISTINCT
DYNAMIC

ELSE
ESCAPE
EXEC
EXP

EXTERNAL

FILTER
FLOOR
FREE
FUNCTION

GRANT

HOUR

#H0O
INITCAP
INSENSITIVE
INTEGER
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REFHXET

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

0
OCTET_LENGTH OF OLD
7 ONLY T7F
= ORDER ouT
OUTER OVER OVERLAPS
OVERLAY

P
PARAMETER PARTITION PARTITION_ID

PARTITION_KEY
PERCENT_RANK

PRECISION

PERCENTILE_CONT

POSITION
PREPARE

PERCENTILE_DISC
POWER
PRIMARY
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REFAXRT

PROCEDURE

R
RANGE RANK READS
REAL RECURSIVE REF
REFERENCES REFERENCING REGR_AVGX
REGR_AVGY REGR_COUNT REGR_INTERCEPT
REGR_R2 REGR_SLOPE REGR_SXX
REGR_SXY RELEASE EE
RESULT RETURN RETURNS
REVOKE RIGHT ROLLBACK
ROLLUP ROW ROWS
ROWTIME ROW_NUMBER

S
SAVEPOINT SCOPE SCROLL
SEARCH SECOND SELECT
SENSITIVE SEQUENCE_NUMBER SESSION_USER
SET SHARD_ID SIMILAR
SMALLINT SOME SORT
SPECIFIC SQL SQLEXCEPTION
SQLSTATE SQLWARNING SQRT
START STATIC STDDEV
STDDEV_POP STDDEV_SAMP STOP
i SUBMULTISET SUBSTRING
SUM SYMMETRIC SYSTEM
SYSTEM_USER

.
TABLE TABLESAMPLE THEN
TIME TIMESTAMP TIMEZONE_HOUR
TIMEZONE_MINUTE TINYINT TO
TRAILING TRANSLATE TRANSLATION
TREAT TRIGGER TRIM
TRUE TRUNCATE
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REBEEZMRBF
UESCAPE 3= UNIQUE
UNKNOWN UNNEST R
UPPER USER USING
VALUE VALUES VARBINARY
VARCHAR VARYING VAR_POP
VAR_SAMP
WHEN WHENEVER WHERE
WIDTH_BUCKET WINDOW WITH
WITHIN WITHOUT
YEAR
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CREATE CO

Standard SQL

BT EBietnE SQL IZEFAF ¢

]

« CREATE CO (p. 30)
- INSERT (p. 33)

. &if] (p. 33)

. SELECT (p. 35)

CREATE CO

& T LAfEAmazon Kinesis Data Analytics LA~ CREATE &4 :

« CREATE FUNCTION (p. 31)
- IR (p. 32)
o SIER (p. 30)

BIER

CREATE STREAM B &IE -1 ( At ) . RNBMSIER — schema PEMEMRBENRTRE. &
FAN IR AT R

EX—%& , KtwEH , T LLE CREATE STREAM A A XESIEEHIERE, SN NMEREIELER
HAlBRHWEIER, XF column_name , EABERMIERE SQL BMETH. FIETRENZE,

. MRFEEE , MEE OR REPLACE 2EFHAIER , NMATNAERNRBTENER , TELEEH
DRP i FENAIRRNIBR Z R, HEEALABHIBEEETHR LER CREATE OR REPLACE 24 L E#EH
EXFERLIER,

- RBHEIEET ORREPLACE A REIEEEM &,

+ B3x type_specifical FEBFENZTEF|EK , Fli0 TIMESTAMP, INTEGER = varchar (2) , {521
Amazon Kinesis Data Analytics SQL & 5® F #9 £/ Amazon Kinesis Data Analytics 28 E,

+ 31F option_value , T LAEREMERFE,

AREEAT B SER IR B 2R

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

EERERB EREITREEERN L BRBRUE

CREATE OR REPLACE STREAM "LaneData" (
-— ROWTIME is time at which sensor data collected
LDS_ID INTEGER, -- loop-detector ID
LNAME VARCHAR(12),
LNUM VARCHAR(4),
OoccC SMALLINT,
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CREATE FUNCTION

VOL SMALLINT,
SPEED DECIMAL(4,2)
) DESCRIPTION 'Conditioned LaneData for analysis queries';

MNEFEFSEEERREIT LHIE

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 2% T —E % (p. 69) , EAFAFELSAF EXNEE (UDF) FBHE
I8, Amazon Kinesis Data Analytics {X X33 SQL FE X & UDF,

RPFEXHEHTUAERATEREEHAR , L TMUERRKBRA.

RBL AP E N HBRERNE (I ) BENBERBELAEARNSHE L T2 AR, RIYER , £@
APENEHBEESH (BIMNPREE ) HFAFRIER,

FA P L3R (UDF)
RAPEYHEHITUARAERZNUE , RREN RS IMESBHBRERESE R, UDF HETARELTA

BEE , 5l FLOOR () 3 LOWER (). X ¥ SQL #@HBRHAAFENLHEE , HTHEA—IX UDF,
HiRBSH  ZTFHNEEHIIE,

E

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>'"

SPECIAL B —MENRARFFRE—NIBIERKEN. HEE , EAEREHTLRE—H (B RS
EBAUHLEEENER , RECITUBYESHIIRH#ITS ) -

DEFERMINISTIC /NOT DEPERMINISTIC R REBREHLLN —HAENSHEREHENER. £H
MRAEFARESREATERREL,

BREL SQL HIFEME K SQL FF A IR R ZHBES HEIREE S H SQL #iiE. MREIHEKRIEE READS
SQL DATA &R TN R IR P IREEIE , EERIEE MODIFIES SQL DATA &R TRARRE
WE, M5 5RE,

7 NULL % ABHEE NULL M NULL INPUT LBAR TR ZEHRERE XN MREEASE N ZNREZ
B, WMRAKRIEE , MAIAF NULL INPUT BERA,

SQL E X W E A B —1 RETURN 94 K.
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Bl e fik

T~

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

BlEE &

R Amazon Kinesis Data Analytics ZZfEX R ( SQL FRHENT R ) |, TRMEFLEEITH INSERT INTO
Stream SELECT... FROM T8 , NI A TN ERERBFEHAZ np%u.mﬂo

ZEENERANGEREBEEIIR (XERE-AR-BHEX ) . JISRFEERERE S EH#TTE , TN
SQL WIEBRKIEL TN, (ENFRBIHBMRPHNAAES ; BAUN—FRER, )

BXELFELR , iHZH SELECT (p. 35).
DTRBELANEMEERN , AGEHESPAERNRE

“OrderDataWithCreateTime“ & ’F4EH RAR o
+ “OrderData“B¥3EN RE B Fifko

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';

DUTREEAXIFEMNRRGUER, BTN Fi&EOrderDataWithCreate Time* 3 1& A "OrderData‘“,

CREATE OR REPLACE PUMP "200-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";

RTHMEZERE , BSAEENA PR REEEAmazon Kinesis Data Analytics.
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INSERT

BIE

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

Hh streaming-insert 2E—MAAEA , fil40 :

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

INSERT

INSERT AT HERFIEAIT. SHAILNERFER , F— P AN AHBEARS —NRAF,
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 > ]

BRNMEMRBTIE , FSNSELECT (p. 35).
=3
XA

A BURF INSERT $8E N 6125 # (p. 32)iF A,

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

FROM SALES.bids

WHERE "shares"*"price">100000

EXE , ElAZ “HighBids” RAMERBKRBITEL R AR UNION ALL RIERK, XFEIE—MNSE=
THEREA., BATHITREDGLE B select 3 UNION ALL # A TRYITR E, BEH#E , MR EMiFALS
ERAEASR I AANTRERE T ZEASZOERNT , WRATELMERT , BAEE2EINETRE
NE. SREBTMEIEEME (p. 32)0

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
ERAMEFEAREM SELECT &% ; RS S HEEACHRE EAFARR,
REZEM (BRI BXR, KE)
BEENERARESEHEESHERERMNT
+ 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
TEE-INEEDHU S K, EE-ANEEFHI 28, I UNION ALL FAHiZIT3+2=5R,

HAIFX#F ALL X EXCEPT = INTERSECT,

FIBEEERINEXBZEA , INTERSECT WILER ST EXCEPT 5 UNION , FEMLAERER. EE
ERANEER , TUAEAEES, flm:

SELECT * FROM a
UNION

SELECT * FROM b
INTERSECT
SELECT * FROM c
EXCEPT

SELECT * FROM d
EXCEPT

SELECT * FROM E

ENTEESEN

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

EEERER

UNIONALL RE—TUNATANESCER. 2EFTNFLBSLTRER ; MIR—MER, mB—M2
R, MRERN.

Pl UTERERT —RIIBSLEFLMEEENITE

SELECT STREAM *
FROM PhoneOrders
UNION ALL
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BEiZERF

SELECT STREAM *
FROM WebOrders

TR, BIRAZH UNION ALL & HE TRV 1T E S5 A TR R R BiAE R

ITRISRRR : (TR RIREX Ffuture RBHMS . SHEERPH T —TREFTETLREN ROWTIME. I
o, WRITETENA R R 2018-12-0223:23:07 , MEXHFIRRE T —1THFTET 2018-12-0223:23:07 Eik, 17
AR SR A T EEBER P AEIFR |, 2063532 5 Frid B A 1) R o

Amazon Kinesis Data Analytics B3 R #E A B B & H1& AR ITREER ROWTIME FURAFHES, mEE—A
BIITHY RS E BN 10:00 F1 10:30 , M =H{XEE 10:15 , N Kinesis Data Analytics 2 ZFEE—AH EFE
ZUEFK 10:30, EXMHERT , MRFIANKENERERE—MTNELR , BHRERN,

N
BZER
VALUES ZEHFEBEWFRREEXR, ( BESHAXERHP SELECT TEFANEMNITIE. )
VALUES f] AERA EiA , TRAR

VALUES 1 + 2 > 3;
EXPR$0

FALSE
VALUES
(42, 'Fred'),
(34, 'Wilma');
EXPR$0 EXPR$1

42 Fred
34 Wilma

BFEE  RACHEZBRERNER TEEIR., BULUEN N VALUES A FERHER AS TAKDE S
£

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

42 Fred
34 Wilma

SELECT

SELECT MH# 3R 1T, WL SELECT BEMPREG , SEN S RESRENTAN —ID , LT
IREEMEAN —Hy , 81 (HlW) FAEBREZEE UDX . BXRA , BSRAAERHHNER
INSERT, IN, EXISTS # |2 (p. 32).

FHEHRNBT SELECT A FASELECT F4 (p. 37),GROUP BY ¥4 (p. 55) , BEDAHS
=X , ORDER BY F4 (p. 65),HAVING F4 (p. 55),WINDOW ¥4 (;Bzh&E Q) (p. 57)MIWHERE ¥
4 (p. 57)o

B

<select> :=
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STREAM XEF RN E SQL FE

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

FROM <from-clause>

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

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

L e N N |

STREAM X} @EFHMHEALIE SQL [RE

SQL EWES TN EW MBI XRMERBROXRERMRIT,

MNALE SQL WEMZ STREAM XBF , EHFIRREITEXRNIEE, XRNEEZRXRMEN TEHE
ML, RAEBWMITEXRENTHENEZL  RERBSNIXRITEHHREIHEL.

E7E£ Amazon Kinesis Data Analytics Fif][RIX R ZE |, WAEHA T STREAM X =F -

SELECT STREAM * FROM Orders

MRKENIE 10:00 FHRIZITZEW , ©RE 10:15 1 10:25 £ 1T, £ 10:30 HMEZFIT , HiFfuture iT
B

ROWTIME orderId custName product quantity

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

EXE , REER “FE 10:15:00 FIN1T T SELECT * FROM Orders &) , KALRHPE—1TE
10:14:59 .999 717", B ROWTIME 5| AEKERN 10:15:00 91T , AR BRZTHIAWMNE. X2EE
LB . —FEEER R VB T ERAI KRR,

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,

ENTLUHHEENZENATEREE SQL TEFAANEN, F &% JOIN, GROUP BY, F&Eifl, £4&
& UNION, INTERSECT, EXCEPT , EZRER ( Hlan IN #l EXISTS ) WEREEE N RN 2BEHE L
B, AERNEHEXZNERBELEBRAR,

£ FHIERE “RE”

WMRI/ET ALL XBZF , IEHTFLMBREE T, MRBEARIEE ALL DISTINCT 17 , iX2 DISTINCT 1T
Ho

WMRIEET DISTINCT *BF , NEHFEE SELECT FATMNIMBBREE T

FEE, HTXLEEMN , NULL ERARNETESMASTEMEME, XLLIF LS GROUP BY IS NOT
DISTINCT FROM iz ERFHIE L HE .

DISTINCT
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SELECT ¥4

RE SELECT FaAPEFEIFFELFRAR , SELECT DISTINCT RALUATFRAER, (FFELFR
ERWEBRSEE GROUP BY WEAFREME., ) Amazon Kinesis Data Analytics —R#E&Z &% , ah
SELECT DISTINCT

R ROWTIME & SELECT FAHH -3 , N HTEEMERE B MR EZR. RIE SELECT FaAHHHEAM
SIMBREE M.

f5ign

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

EREEASERBITEHNRE~RE.

MBRELEM EBESE (ROWTIME TOMINUTE ) ” , #BEATHN S8 ANETT ( bl 22:49:10 F
22:49:15) , BAXLITHRHER I 22:50:00 WATEBE HX. AL ? RABRRZITHRRETRESE,

S¥E ¥R ceil 24 ( ROWTIME TO MINUTINE ) ” 8 “lRBEE S 4 ( TRTEEI 24 ) -HF '1' X 24 HAE
RETH,.

RETEENTFRSARSANE , MEZREXESEN R,
MRRBLERMBTHITHRARECNERFNEE , BAELATROP  RFENRE 1 ANERARE 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

1E <select-clause>STREAM X B FEEFERLATIIME :

<select-list> :=

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

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

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

<identifier> . * | * | <expression>

RIKT
EFKR RS —METHR

s BRERER

o HHEFAREEY (p.69) , MRXZ—MNREEM (ZAGROUP BY ¥4 (p. 55))
o ITRFADHE (p. 97) , MRXTRREEN

- BEARER *§EBH FROM FAFMEXRNFES

s BEFARERBE, * T RIHXRGENBIENAIET

« XROWTIME (p. 67)

+ —ANCASE &&= (p. 38)
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SELECT ¥4

A LAER AS column_name EZEN BN KBRS E—13E. SRUEHLEREFHIINEN. NRLEN
U THMAERN FROM FaH , MZBFATEIAEZI. £R5IAH AS FAPEENIIBRLAERER
FE B IR AR L,

Amazon Kinesis Data Analytics B — L& &£ AN AT SURE KIS BB REXMWHIE. FIREXHERIA
BERFINEFR : a1 , EMPS.DEPTNO fEBRIATER T 5% 3 DEPTNO, HMRENFEMAEA , 10 EXPR
$0, AN ZBIEREBRBLEREENIB.
ERRNEl/S , FFIFEH ROWTIME EEBHKHREN : BXREZELR , 5 ROWTIME (p. 67).

Note

FIEREE—NEH ROWTIME BRI, L3I TREL AR SQL: 2008 TIEXIFH “As t (1,
c2,.) {EEMER . LBIE FROM FHAHRIRAGE

SELECT ... FROM rl AS tl1 JOIN r2 as t2

BRI M2HIE 1 M2 HN5HEE. AS BEATLBIREUTARRERS r1 K35

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

(r1 BIREWEE 3 FIFREERAIEE ) o

WR M 2%, W ROWTIME #BXa2E , BEeFEAEN, Bit , MR—NRE 3 JIMF2HE ROWTIME ,
WFTEBIIEE 4 JIREHE ROWTIME, Hlt0 , MREJFBENE=3 , WA TRBEK.

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

Ew# % —% ROWTIME B RFERKY , BT RBIFFRo

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

RAAXEREFS —HE@FEN ROWTIME, BXREAMNFNESFE | BSRRAEXFZF (p. 17).

CASE &RixH

CASE ZZEAAWFENEBMUXNHEE-ABHNAREIXANFENREE (XERX ) o HFMIAKRE
X EE WHEN FAFIEE ; BMREEREIXEMNN THEN FAHEE. TRIEESMNXHEH WHEN-
THEN XY,

BRI TE comparison-test-expression 75— WHEN FAZE , AEH WHEN FAFHENINRERE
BZRIEX#H T LR comparison-test-expression. % —NEELRY comparison-test-expression 5 BUR Bl & 31 &
THEN FAMREE, N8R%E WHEN FaRIER LH comparison-test-expression , BRIEFEE T ELSE ¥
a4, BNREEAZE , EXMERT , FiREZ ELSE FAFHREE.

WMRIBKRIEE comparison-test-expression £ — WHEN FAZ# , WHEN FaHhWENREIHLHE
RE(MERE) , FIREXNESREHEANMN THEN TARNREE, MREE WHEN FRARER
RE , MBRIEEET ELSE 78 , BNREEAZE , EXMHERT , FREZ ELSE FAFHREE,

VALUES

VALUES EREBARITE-—IRSNMTE , BEATRANGTH. QIS8 , VALUES FRNLHR
NETEEARBEN TR, EENRIBERBEREZITHANREXANE SRR, REAF
SELECT , RAWHKEE LERE. ZESHAERMN “EW EFHXT VALUES ERNEEFHITL,

EE

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

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

VALUES 22— SQL ZE % , 5 SELECT # UNION 18 , ©XF U TREMIRE
« fRATELE A VALUES (1), (2) RREHT , BITRE—MNESRS,

« fRATLLE A VALUES (1,'a"), (2,'0") RBEFHITH S,

- BALER AS &S, M TRBIFTR :

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 , BEAUBEASLT

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
BRMARRRERNETHEER -, BXxHMRH , S FROM 74 (p. 39).
Note

EEESFEA INSERT FEHAERTHAE, RF INSERT EXCEDITED, BXEZER , 5
BINSERT (p. 33)s

FROM F 48

FROM FAREWHITIFo

W

<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 }
}
}

AXEONENBOZRNEE , HSEWINDOW F4 831&E 0) (p. 57)% Window B4 T o

<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,

« BEMMRROEE (SAAEBHH JOIN £H ) .
« B]RREN,

AEMNERNTFRERAERT FEM,
THE-LFEHRM,

// 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 BAHME S PN FERRRE , FIAOWHERE F4 (p. 57)F8 ( WHEREF
4 (p. 21)) , FROM FAFMH FERTEITEXRETE, i

// 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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A+

‘ WHERE Emp.deptno = Dept.Deptno)

BEZIMKRAN FROM 74

R FROM FHEEZMUESIBHXR , IEHLHEXEXRNHEFRER ; tRRR , ©FEI X
RANB-—TEREMBIRRPNE—TEH.

Eit , FROM 749025 %FF CROSS JOIN B8,
KERA

FROM FAHHEBNKRREALUER AS XEKB D E—MIXE. LEMR—MZ2AEN , EEI MEBHE
BRXPHTUBLZEHRKEIAXR, (REZXRTRRFEARR , BEEFHFERN RANET", UEFR
HE SELECT FAHREXHFIZE XD TR, )

MRRE AS 74, WEXRNBFERERIUAIE, (ERXERF , OVER FAF LM EHEIARE
MEE. )

MREHZREAEBRNBERR , REEPEAXRRREFERRIRRER , WLAERARE .

pign , EUTERS , FATHAWERXRK EMPS ; —REAHEMINGE EMPS , 5 —REASENS#
MANAGERS :

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

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

A& fRE A BUEE I EF B

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

OVER ¥4
OVER FAMUGEA T EHRBKE, RTHBEZFE , BSREBMA T (p. 41),

A+ 4

SELECT iEHH# JOIN FAEHTRE— IR MNRHESI ARFH,

-k

Amazon Kinesis Data Analytics X5/ SQL RN ARFABERSE —MRABRFARELEE , AMF
X—EENERBIEEDESI ARTES,

A N4BT Kinesis Data Analytics XiFRBtERER  SEETHAMETTHNEOBRE  UREXRANERE
HiFAER.

BRiER®
EEERMER
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MAF4

AP ( RERZMA ) BESRBEMMRBE AN H BRERHNITELR
# TRUE MBI

ENEE (RERBREERE) fE INNER JOIN , {BEEAM BT RS /M BT
TITE , bt RBAMMNIT. EAMER NULL

BNERE ( RNFHIEE ) YE INNER JOIN , {BEMEAM BT AR5 EM A E
TS , e RBAMNIT, EEMNRIXLITE
A NULL &,

TEATWBMA (RERRZEEMA) {E77 INNER JOIN , {EEMERMU N IT R EE—NH
FMTER , t2REHMHNT, 3 —0HXLE
1THE R NULL E.

CROSS JOIN BEMANERRER  CINE—TERLINE

- ?TEERTJ‘ o

ETHENEASETTHE ABKE

REMRNENALRERERNRNBEAN LIS RARERTIIRERN, Rt , B4HEH OVER FARE
D= ANRBRHEF - HEEQ, OVER FAEX THELAENAEZERERENITED,

BOAURETREN , b URETTH :

- ETENECOERA RANGE X#F, ©RFEOENLHHE ROWTIME FISEEE AT = 5187 8 945 E B [ (5]
BRI —4H1T,

Bl , LT FAEEEQEEH ROWTIME 1E57 24 5167 8 2 BT 6 BB N R AR A 4T

OVER (RANGE INTERVAL '1l' HOUR PRECEDING)

- ETTHEAMEA ROWS XBF., ENENEX N EELFNEBNT R EHAETITE.
i, LT FREEEQFRESKIN 10 17 :

OVER (ROWS 10 PRECEDING)

Note

MRERKEN—MSEEENAEORETTHED , WREZNHNHFTSEREITE,
TREITRER 2 Y R
UTREFERT MARFANARITRIE stream-to-stream join B3 , EFLERMARE |, EEEROTH

BZEZD,
£33
o REIBIEE (p. 43)

A EE-NNNEED (RENER ) (p. 43)
o Rl 2 EEFMMNNEERD ( NERERE ) (p. 45)
o I3 BEE-—NNNRED ( GINEE) (p. 47)

T4 BEEFRMNNEED (GAEE) (p. 48)

TPl 5: ERE—MINNEED (Z£4%EE ) (p. 50)
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A+

- =il 6 EEREMRMMWNEIER ( £5MEE ) (p. 52)
« WE (p. 54)

T~ BIEE
ATFHNRARETLUTERENRE X ;
Orders & R4

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

Shipments ##E R4l

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

42 ORDERS_STREAM RIARFENR

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_001" WHERE "orders" = 1;

12 SHIPMENTS_STREAM R ARFHNH

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;

A EE-NNNEEO (RERERE )
BREFERT —NEW , ZERREERE -2 HRITRENFAEITE,
BRiEER

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 'l' MINUTE PRECEDING) AS o
JOIN SHIPMENTS_STREAM AS s

ON o."orderid" = s."orderid";
ERHLER
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
ROWTIME | orderid ROWTIME | orderid resultrowtimeorderid shipmenttimeOrderTime
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MAF4a
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
10:00:00 101 10:00:00 100
10:00:20 102
10:00:30 103
10:00:40 104
10:00:45 104
10:00:45 100* 10:00:45 104 10:00:45 10:00:40
10:00:50 105

* - orderid = 100 Y12 %= Orders A MBIEEH,

BHZ AT AL R
TERR—IMEN , ZEWREERE — D8 RITEENEITE,
ORDERS_STREAM

- I

|

. I

I I

! I

I I

: I

1 |

rowtimes

Join Window °

v

Current Row —»
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A+

AR 4
THEHNETHREAERNEN,.

« BT R Shipments i LIEEMBRITED , Bt B Shipments ik L 81175 5Bk,

+ HFX Orders RNERIBET I —2HHNED , ®it Orders FiF &G — 2% HE ROWTIME HWiTHS5
Briz,

+ ¥4 Shipments A HIIZFEX F orderid 104 1£ 10:00:45Z35Rt |, Fffh% JOIN £R , RAH — 2 H7E
Orders HiH Xt F orderid 1 TE T,

+ Orders i Orderid 7 100 B2 ZELAEIE , Eit Shipments RN MIZZRT2HFIEFRK. BHTHK
£ Shipments R ELIEEEME O , Kk ﬁShlpments RN HFTSEBRE. it , JOIN BATFT LR
orderid 100 R B{Eid %, ﬁ%& JOIN BAHREERBITNER , S =6 2 (p. 45).

« EATE Shipments FHI F Orderid 105 & A EEHNIER , FIAT X HEMLER , HAZIEFHHER
[

£ B ROWTIME
o WHFRAIERMN ROWTIME 258 E A AITH ROWTIME HWEIEE,

w2 EEFNOANEED (NERES )
WRPIRRT -1 EW , ZEWREAGE -2 HRTHRAETRUR&E -2 HRITHRE,
BREEil

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 'l' MINUTE PRECEDING) AS o
JOIN SHIPMENTS_STREAM OVER (RANGE INTERVAL '1l' MINUTE PRECEDING) AS s

ON o."orderid" = s."orderid";
BHER
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
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mMAFa

* - orderid = 100 Y12 %2 Orders KA MBIEE#H,

BN ANLER
TRRR—NENH , ZEAREARE—28PITHRMEITEUREE—oHRITH A%,
ORDERS_STREAM

I_ ------------ 1

I I

1 1

1 1

1 1

: 1

1 1

rowtimes

Join Window -

\4

Current Row >

bR ER
THNMATHREALERNES,

- ERENHEMNEEEQD, Eit, Orders A Shipments RH HET1TZ B — 2 AN ETEHS 5hkE,

+ ¥ Shipments FiH & orderid 104 31 BIHY IR E)ERT |, Orders AN MIERE—2HE IR, Hit , —
Z1BFKIREF Output o

« B orderid 100 BYiT B EHTE Orders RHEERK , HiRE TEEE R, XZFE A Shipments FH K BH
NaEdE—24MmiTE  HPaETNNITHE,

- ERENFANRE-MEOEBTERENMMUESSRIMIES ; Hil0, IRITERREIBRIERKEIH
HER R

Z3R# ROWTIME
© BWHRPIDRN ROWTIME R SEETENTH ROWTIME HER &,
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A+

w3 AEE-MANREED (ANER)
LRPTERT —1MEW , ZEWRASRE—IHRTHMERE , TRRE—THREEFENNMITE,
BREEil

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 'l' MINUTE PRECEDING) AS o
RIGHT JOIN SHIPMENTS_STREAM AS s

ON o."orderid" = s."orderid";
BifE
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 , TiREERE—FHAFEENRMIITE,
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Amazon Kinesis Data Analytics SQL &
mMAFa

ORDERS_STREAM

rowtimes

Join Window |

\4

Current Row —»

bR 25
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

ECERIZFE , AL OrderTime BERZE,
£ 821 ROWTIME

o BWHRHIZEN ROWTIME R 5EZTEITH ROWTIME HERIEH,

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

4 AEEFRMNSEED (G4ESE)
BREER—ANENW , ZEWEESE -7 HNTHARERSE , TREMNREEAXNNNITE,
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A+

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 'l' MINUTE PRECEDING) AS o
RIGHT JOIN SHIPMENTS_STREAM OVER (RANGE INTERVAL 'l' 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 &
mMAFa

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

( RH Shipments & ) MEREHN—SHEND , F ARSEASHFEILRUBERTAEMTERNIE
FKEK, HEOLREGARECENIZRAN , FUSE O LRI ROWTIME R HER,
™5 ERE-UMREED (E4ER)

WRGIERT —NEW , ZERREKE—IHRITHREITE  TRRE—PHESFENNN R,
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mAF4a

BRixEW

CREATE OR REPLACE STREAM "OUTPUT_ STREAM" ("resultrowtime" timestamp,
"ordertime" timestamp);

CREATE OR REPLACE PUMP

"OUTPUT_STREAM_PUMP" AS INSERT INTO "OUTPUT_STREAM"

"orderid" int,

SELECT STREAM ROWTIME as "resultrowtime", o."orderid", o.ROWTIME as "ordertime"

FROM ORDERS_STREAM OVER (RANGE INTERVAL '1l' 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,

BN ATALR T

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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mMAFa

ORDERS_STREAM

rowtimes Join Window

v

Current Row —»

PR ER

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,

6 ERRERMNAEED ( E4ERE)
WRGIER—ANEY , ZEWERSFE -7 HNTHAEITE , TREMNREEAXN NN RK.
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A+

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 'l' MINUTE PRECEDING) AS o
LEFT JOIN SHIPMENTS_STREAM OVER (RANGE INTERVAL 'l' 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 &
mMAFa

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 284 5\ ROWTIME M # 7R BBk 1917,

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

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

- R EREE

WRAP—PRRZRME —PRBERKIR , WEHEHNRREE,. HNTRAPNE 1T, EWRERPER
BEZEFMAETEN —THZT.

plmn , iTRER—ERE , Pricelist B—KKR T, BRENERAR@ITERMMNERER.

BXROUBSERBERIGRKEINSERNELR , BSARM  F0ZE HdEREEEAmazon Kinesis Data
Analytics FF X A R 1EF.

HAVING ¥4

SELECT /) HAVING FAEETEEARREFRMANEZYE, ®aiEiH , HAVING 278 A GROUP BY
FANRERFEIET. BT HAVING 27 GROUP BY 2//itEM , At RAESI RS ARNEE (RIS
H)HRER, REXREXNEE, (XEHNNSERT GROUP BY &Eij#y SELECT FAHMNKREXHM
MAEE. ) HAVING £ HIEET GROUP BY &2 EH{EM ORDER BY &2 Bi. HAVING &t
BWHERE ¥4 (p. 57) , BiEEA FT&# 4. HAVING FTANERRRERITN S AHRE , M WHERE ¥
AMNERZBMNERT.

HEIERANARFF , MRXE GROUP BY ¥4 , MRE GROUP BY () (BHTRESARIER , RIER
REEmFENRERENEAK ) . ERAEWF , )’XE GROUP BY FARTEMEM HAVING,

WHERE #1 HAVING #BA LU I E # 4 SELECT 4%, WHERE NS & TR HZE K4 (WHERE
%M ) BT, GROUP BY &4 {UGEH FH WHERE &4i%&FEH1T,

XEERE |, il “GROUP BY CustomerlD” , AIUBR E&H#H —SRE , AREEESEAPERFHLH
SHNITHRE, FlM |, “¥& ClientD 2426 £ (ShipmentValue) > 3600" 55 R %12 BB L& WHEREHR
& Fh s YR ENE B 3,600/ F

BXR&M , HZ0 WHERE FaIBEXR , ZFRERA T HAVING Ml WHERE F 1,
FUSRERABRIBARER. EWSOREIERITE RN TRUE 1T,

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 THaIMIEEE
(BETHRZEZRNERTBE , HZHESELECT (p. 35))
540 , GROUP BY <column name-or-expression> , H & :

« REXALURRE ; MH
*+ GROUP BY FAIFERNEMSE th AR SELECT EAH,
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Amazon Kinesis Data Analytics SQL %
GROUP BY +4

A, KT GROUP BY A B T4 H GROUP BY FAK YT HEHIIE SELECT i@ , RIEHM
ERAEF , a0 SUM (allOrdersValue)o

ASHMWEERR , & GROUP BY FAFEENFIIAFIFRIEZEE SELECT FATHE, MREFHETS
HE , MENEEFE GROUP BY FaH KA E %% , SELECT EAH A LB EZ,

R MRKREETE GROUP BY FAH , NiZRIEMFIMAIAHIMEERFIRS , RANAEIZRE | MK
SN A R AR

GROUP BY FARFESAREANEXNRETHTIE , AABESIPEFHRENSATEE - MEEREE
7o

BEER, BTXLEEN , NULL ERANETESMASTEMEME, XLIELE IS NOT DISTINCT
FROM iz A #91E LA

ERE A KTE

REHP NP EREARFEELFRIETHEINFKER , GROUP BY RAARERRERNTFER, EF
Amazon Kinesis Data Analytics EUS#HE , X—ERZHSEN , MTFANR,

BRAKKARIELERHEHBFABINERIER | EA ascends-or-stays-the-E## |, 21X ## descends-or-
stays — ¥ ; EFeREFG. CSTLTEREAFSTEEFES , SRR E , SMEERS T —MER
BMERAKETI—ME. BERSXETRERANESCCE—MNERLY | EBRAFXRREFHN—CE
EATESATXEEN, BXLEANESEE , FREEAREXTZESR (p. 19).

BERUTER :

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

ZERNEEUAREATESH=RNITEHE., B2 , HTITERELRER , Amazon Kinesis Data Analytics
AEEZNBECERBRTAETRNAMEITE , KELEEXBETHWEL , R KETEHH—

1To Amazon Kinesis Data Analytics BIFBF T A F—NKZELZEZLAEH —THENR , MRELZER,

Grop By for more details.

GROUP BY <monotonic or time-based expression> ,

<column name—or—expression, “ e o>

H GROUP BY FAIHFEAMEMSIEEHAHMIE SELECT BaF ; REAXATURRE, I, KE
GROUP BY 7HHHIMMFIZEHTEETE SELECT BAFHI , BRIFERERET , NE , WEXNTIHIIHER
FR A MIETE GROUP BY FAHIEEMFIHOIZE (W LEMTR ),

Flan , RTATIHES/ DR~ RITBENEAFEALBERIER FLOOR ( orders.rowTime TO HOUR ) E k&
™

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

GROUP BY i —MNRIBZ R ST 2 LFANHE TEIEMN, Hl , GROUP BY FLOOR (S.ROWTIME)

TO HOUR ¥R &1 — /et a5 ATE KB/ et —1THitH. GROUP BY AT BUEEE M X ARIE, Sl , &£
GROUP BY FLOOR (S.ROWTIME) TO HOUR # , &1 USERID E&/MPFER — M 1T, RIRAE
—MREXZEFN , RAERRFRE (p. 191). MENGHEFEFAREZBN , WALKFENRETHE
THEN  ERUTETHFEMHARTAH.
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WHERE T4

SREBEFEH (p. 19)BEXRESER , F5H.

AP ARES HIEEMTHE , RE ROWTIME E4E , GROUP BY BEMSHERRIT, N TRE—
17 , ROWTIME {EX4MEEN MR R EEL,

WHERE +4a

WHERE FHREUAREERMHFNIEFK. R TUARRERFARFRLR , W BER BETWEEN, LIKE
INZEAF : ZIET SQL BAERF (p. 6). ATEABEA AND, OR F NOT FZ2BEEMFASFM.

WHERE FARMBEHAVING 74 (p. 55)FA. BEATA , tH2iE , WHERE FANER 2 EMME
%17 , T HAVING FANERRRRBITHSERRE,

WHERE #1 HAVING # Al A HIMEE A SELECT IB@H ., WHERE MRZRFPIEFHEZHEZH (WHERE
&4 ) EAMNT. GROUP BY £44UGERA T WHERE £4%E10N1T, X#EMSA |, i1 “GROUP BY
CustomerlD” , AIVBE R4 #H —SRE , AEEEESPETERFZERMENTHRE. W, &
ClientID 408 B (ShipmentValue) > 3600" F RiEF L FEWHERER AN 0t W BN EEEY
3,6009 &

EEF N FAE SELECT BAPMMNE , IS MSELECT (p. 35).

FUELAMRHRIBARER . ZEERETERITESRN TRUE 81T ; IRFAENITELE R NULL , Y
T RIZEIZAT.
WHERE FAFHKHTRIEEORERER , BNWR where FAZRMAHSBITHMIER , ©HAEEON

FBHETICTHBEMAFA (p. 41)FIHAVING F4 (p. 55)0

WINDOW 4 (B3I&E )

XEXFEE  wINDOWEH EOEAN FAEE THEN FHITE—ATHIHEIMEENT, XEREGEHK
ER—NMAET  ZITHEMATH-IIRZIPHRERE, XEXEHE  wINDOWE IR K F A E KA
ESEEERRTHRS XWRPMICHE , LR HEPARTITION BYFA., BALENTHF O HRBEMHRRLE
M ERABKREONTIOINTA. BXIMEBNESEFELR , BSE O MEE (p. 97).

BHEOERTFHNREEHBREBIEOTEENEH LMTHOVERF A, XEXEHE : ovERFAAILAE

AEHBNEONE , LI MENSELECTRINAEH, T RAIGEANMER oveEr FH5IAEENE OHE
H1E SELECT BT RBEM,

A

[WINDOW window_name AS

(

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

P

)

OVER 4

AT R BA tn{a 65 F ovER FHIS| BIEEMNE OMND.
Rl 1: OVER 5| HérBEOME
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WINDOW 74 (BZ1 & 0)

UTREIERT —MREEH , ZHHEIATEAWI WEOHT, ELRAlT , PHNKEBREBEEEN —
HIEFITEBSHNAWIEOHNK, ETHEEXNMAT OVER FASEONELEEAFEANESZEE , H5HAF
I (p. 58)0

AVG(price) OVER W1l AS avg_price

7~ 2 : OVER 5| AREE O#HE

LTFRAIERT MBI ANBEONBHNRAEK, B RF+ , FRTAEORBITESEN M AITHES
Mk, ETHAXNAE OVER FASEONELESERANEZELR , FBETRM (p. 58).

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

BXAREEHHEA OVER TANEZER , BSRRESEHE (p. 69).
S
window-name

EEAM OVER FARGEEAENL T ANME—BH. ZENATINEBRNRAREBIOINTF T, BX
DMEBNESEER , BSHDTEHE (p. 97).

AS

A WINDOW FRAENIEENE ML,

PARTITION BY partition-name

FTORAZMARENA, EXTRHITYSE , B OREHIHELRTHREX D FHETT.

RANGE INTERVAL 'interval' {SECOND | MINUTE | HOUR} PRECEDING

M ESEEERFHREEE LR, BOEBNITHEERESHATHARNE R ERHFAET.

ROWS number PRECEDING

RETBEEEOLR. BOEBFITEEMEITRANAMET.

Rl

IOl RS

UTFRAETHRBRERRESE , ZBEERE TN —IB9 JF 14 £ F £Amazon Kinesis Analytics. Biz1TH
NRE , BEE-NEERFIBRETERATRE Amazon Kinesis Analytics EAREF. BT #EMelE
Analytics App MEE ROIRETIEMAT , HS R 1A EFHTEAmazon Kinesis Analytics. BXxE A=Al , &
BRBYHECD,

BAEUTREN ROIRERESE.

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

change REAL,
price REAL)

1 BETRENESED SR THREONSE

WRHIELT —ImBEONE , EoXKURELT2i — 248, BIERHN ovER IEAM SELECT F4a5]
RAEENBEONE,

WINDOW W1l AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' MINUTE PRECEDING);

EfTIRG , BOIERERGINARE , FTHREFLT 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 W1l AS min_price,
MAX(price) OVER W1l AS max_price,
AVG(price) OVER W1l AS avg_price

FROM "SOURCE_SQL_STREAM_001"

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

E—ROImEHNRE AT RBELL

ROWTIME TICKER_SYMBOL MIN_PRICE
2017-01-31 23:30:11.661 QxZ 215.0399932861328
2017-01-31 23:30116.673 IOP 118.41999816894531
2017-01-31 23:3016.673 AMZN 727.469970703125
2017-01-31 23:30:16.673 AMZN 713.0900268554688
2017-01-31 23:3016.673 TBY 164.00999450683594

oy

w2 ETTHESERD sl ATHEEONTE

[EA
WREIELT —MHEBEONE , EoXBR A HFTRIHET , HaTe+17. HERH ovErR EAN
SELECT FHE|AEENEOHME,

WINDOW
last2rows AS (PARTITION BY ticker_symbol ROWS 2 PRECEDING),
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WINDOW 74 (BZ1 & 0)

lastlOrows AS (PARTITION BY ticker_symbol ROWS 10 PRECEDING);

EETHRE , BEIZRERFINARRF , FETHRELT saQL K18,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (

ticker_ symbol VARCHAR(4),
price DOUBLE,
avg_last2rows DOUBLE,
avg_LastlOrows DOUBLE) ;

CREATE OR REPLACE PUMP "myPump" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
price,
AVG(price) OVER last2rows,
AVG(price) OVER lastlOrows
FROM SOURCE_SQL_STREAM_001
WINDOW
last2rows AS (PARTITION BY ticker_ symbol ROWS 2 PRECEDING),
lastlOrows AS (PARTITION BY ticker_ symbol ROWS 10 PRECEDING);

E—ROIBEHIRE AT RABELL

ROWTIME TICKER_SYMEBOL 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 41.709999084472656
2017-01-31 23:43:06.414 QWE 223.1999959482422
2017-01-31 23:43:06.414 WAS 14.039999961853027

w3 FRRE DTN ETRRENBIIEIE

BREELT —MTREARE , A XERELFT 2 — 28, BIERH ovER EDM SELECT FHE

FAREBREOME,
BfTIRG , BOIERERGINAREF , FETHREFLT SQL K18,

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

=R ENREAT AR,
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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
158 15 BA

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

B 1 NLRTR , BAUMERULTE OB,

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

EHRE-NMIRNLRT R, BRAUEARTEOEE.

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

BXREZEE , FSR ATFMZIENEOHE (p. 61)0
A< EB

+ (Kinesis FF R ARIER) HHBEED
« REEH (p. 69)

« SELECT (p. 35)

« BIZER (p. 30) statement

« BIEH M (p. 32) statement

AFMEZEIENEONTE
Amazon Kinesis Data Analytics JL X #EFFEAYFTEENE O,
TREXEREQD, AXNHED , ETREEEOATHEANER., BRFXERBEQ,

- TREORXEABRNED., BF , XEEmfuture , W FEHERDR , RRRERN. M, Tk '_—LIH'J
FERBEIEZHNT , ENERR LTS , SRHBHFATEER | BHMERRENIR , %
2T B, X% UNBOUNDED FOLLING E’JFﬁﬁﬁﬁzfo

EmEQ, fla, 51 0 Mel 4 ZEMIT B—IMRDIRANER , R RIFEN, ERUSNER  £X
Blsdy “B1 4 THIE 0 ZEHITT s
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WINDOW 74 (BZ1 & 0)

- REEAOREFN ST SRMNED, HRRATIFRXE, fli, FXF TEELRRNEHE4 172
BT, (EOBBYET , MITRMNZITHFARER. )

- ERAABRENNED. flm, 51 -4 TELHETZENT B, ENFRFERRER,

ttsh, ... BITEM 0 ( MAK...0 FOLLING ) FEAFEORE ; ik , WEEAR XA CURRENT ROW,
NFEORE , ATFERAPXED , BF%B7F%E ORDER BY,

NFEOBKE  FAYERASPXEND , 0% ORDER BY REH — N A ROWTIME 5iHEFE |, MATLE
S~ ORDER BY,

&L R

BTFREIERT —NROBARESR. 2AEO0MNELARXLESOE 10:00 25N FEE ( A RHITFH
FEHEEE ) NAR,

BONEXLNT :

SELECT STREAM
ticker,
sum(amount) OVER lastHour,
count(*) OVER lastHour
sum(amount) OVER lastThree
FROM Trades
WINDOW
lastHour AS (RANGE INTERVAL '1l' 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 'l' HOUR PRECEDING)

F—ANRH - EFRENENEETTHNEDO
WTEAANFR , EFEL LastHour BOSESTRKENT , RNEORR A EENEBEENLN,
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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

ETFITH lastThree BEOBEEESMIT : BI=TMYF1T. B2 , ¥FHE 10:1047 IBM , EREEFHIT , K
A 10:00 Z AR EHEE,

SH
ax

ETTHNEOTNESST , XETH ROWTIME EHEE , RECNZEMEE (EHatE ) FE. 3T
EETANEOPRIRFEORT EBARE ; KERLE | ZATHELEEE AT LOREBANE OLE1ZIT.

a0 , B 1 PREK LastThree EOE7R T ROWTIME 11:15 8 YHOO XS MIZIk ( AR ZHINBRE =%
RE). BR , XM EOTBEIBVMHT—2X5 , EBWROWTIMEtEZ 11:15 , EEELYHOOR B# T,
XZ 11150 IBMXZEEE“T—FH BOF , H51 5 11:15 YHOO X Zth 2t

EoARY . BREBED , ETTMETRE

2 . EREEONRHERTRENENEFTNETFRAMNED, EFTHED lastZeroRows NI E Y
BT , b AABEARLEE—1T. BEE , ROWS CURRENT ROW ZEFRIE/MIT 0,

E T EKE QD lastZeroSeconds BEFME EEMER AEHNIT , EPAIsEE/L1T. BEE , RANGE
CURRENT ROW % [&EF 2 RikvEERIE '0' %,
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WINDOW 74 (BZ1 & 0)

Frgura 2 Examglas of sero-widlth windows

ELEEIDHEWS for roww
1040 1BM

lastZeroRows for row
11:15 YHOO

[lastZeroRows for row
11:15 IBM

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 whe!
11:15 IBM 20
11:20 GOOG a0
11:25 ORCL 5
11:25 IBM 15

;

B=MF - 2 RNATETTHNETREMNEAD

3ERTEE1PHEDQHALYESE PARTITION BY FAMNED, ESATETREIMNNEED
lastTwoSame R E/TSME TITHE O lastHourSameTicker , ZBE OB EFAE O ERSKRETIESIEN

BT, ST 5 KEEOZ AT,
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Figqura 3; Examplas of parlitionsd windows

ROWTIME ticker amount

e ueSameTick 10 :00 ORCL 20 -
asiiwo e il [ICE&r
for row 11:05 IEM 10:10 1BM 30 |
__ 1C:10 ORCL 15
10240 TBM 40
lastTwoSameTicker for 1w _ -
mw1115THGD 11:05 IBM 10 -
11:10  YHOO 15 :::F,F'EE“
11:15 YHOO 5h —
11:15 TEM 20
11:20 GOOG S0
11:25 ORCL 5
11:25 IBM 15
ORDER BY F4J
MERREANHSEEXEETHAELEN , WiAXEWTUER ORDER BY. it , BiSHAXE

?ROWﬂMEﬂmmﬁﬁﬁTHﬁﬁORMRBYMﬁHT%W

s NEBSENERH#THR.
o XHTEFREYE E A E B O R BIR K — AT H TR
+ 7£ windowed-joins L3 {TE# ORDER BY,

MESREXN BETHEMNER HERSKEEN

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

2KM , BEREN

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

SR
Note

BIEMRBIER pIsTINCT FRAMNEREFHIBRE —RERBHNESS:S , MELRELFEN,
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ORDER BY F4

Streaming ORDER BY A& SQL-2008 #7/E# ORDER BY FAIEEXN{T#HTHEF. ©RILLE UNION
ALL BRAEREA  AETUNTRAER#THF | filw -

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 FAAMMEEAFHEFHFINF , A ERSIFSHNFHRIEE (51A ) MB EEEFIRPHL
B

Note
EREWFE uNION BAMFE N B R WEICRIUHTHF
% SQL FHAHE I EEInF
7% ORDER BY FA@IENATIIRERE M ¢

o WEEST , BRI XAE ORDER BY FAH M EBRRARFEURE,
s FEELER—EAHPFRN‘LH GROUP BY F4l,

- ALEAERSQL BIEXER
TIMESTAMP. DATE, DECIMAL, INTEGER. FLOAT. CHAR., VARCHAR H{Ed3l,

+ RER ORDER BY F+AHRHIF/FRIE HIMEE QM SELECT FIRF,
+ RIf ORDER BY FAMFTEHRAE SQL BAEH N,

LT &= E %57 ORDER BY HIRHI :

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 BEF s A

Amazon Kinesis Data Analytics SRRt 2 4T TiIXBE—NEL |, BIRAMHEKEHR ROWTIME #F. B2 , &
B3R B SN RRH BB AT 2ENE LES,

8 R Amazon Kinesis Data Analytics I LAXY 3R B E 3% 37 3@ A E| Amazon Kinesis Data Analytics N T2 R
ERPHENBEROBERTHRF , BERELEERT , LERBBETREEZNSIRREEHE—E (flIHA
TERHMBRSERANME ) 4B ), EEMR , SRERBERIKSSEREEEERA.

A, A R EIER W AE £ 1B /F Amazon Kinesis Data Analytics S FREFTCIRHIZE | BRI AEENK
BRBR ST , NMABHE, EXRHERT , REZRABEATEREDSL.

BT LAEF ORDER BY FAIRMRIXLEE B, Amazon Kinesis Data Analytics & A & FiBsh a9 & AT
B0 , % ROWTIME XX ETHITENHERF.

BE

BULUEANTIEEEER THFNETHENSHEMNRATHTHEASFFNETHENEO

ORDER BY <timestamp_expr> WITHIN
<interval_literal>
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ROWTIME

Restrictions
THEFEELUTRS

« ORDER BY RIxXWEHIEXR B LH 2R,

s BAEEFBIRIER <timestamp_expr> HMFET 5H N ROWTIME HEBERIEZFEIIRF .
+ ORDER BY TAW SR EXTEEE ROWTIME EE , b TEBMEH DESC *EF,

- ROWTIME JIZER£E#. flw :

+ ORDER BY FLOOR(ROWTIME TO MINUTE), ...%kWM.
+ ORDER BY FLOOR(s.ROWTIME TO MINUTE), ...#Ef.

MBERFREEBEAER | ZBAFEKH HIER,
Rt Ao RA

s BREEFEAAANITIRRR, XLEHRELE,
« MR <timestamp_expr> BiTEZE RN NULL , HEHTHESHE.

ROWTIME

ROWTIME B—MEERFMRLS , ©REGERHFETHEE,
CUAEMAREMNEXER

- ENEER

- ERERENRST

< ERFIFIE , AT ESELSRT LR RS
« ERARPHEED

BXREZFMER , BSREAM AR, ROWTIME FZa_ROW_TIMESTAMP (p. 132),
TREERF

ERAEWH SELECT FAFERAN , EFEAFMEN 318" RE. , ROWTIME B—Mz&EA , HItES
S EDRF A AR BT B B R B

CHERBBLENEHETE NULL,
ROWTIME &4:5|

BMERHE - ROWTIME 5, ENERHREI AL, BEARER (H3E ) XERTRE. Flm, R
TERESWRE =BT : HRARNRSEIMNEKTHRER,

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

leftRowtime rightRowtime joinRowtime

2008-02-20 10:15:00 2008-02-20 10:30:00 2008-02-20 10:15:00
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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

RMIFME |, LeftRowTime FRAE T joinRowTime , RN IEEEZER A H TR EBIBLET Orders A
ROWTIME %,

Hit , EMARRNEWEE — ROWTIME %, B2 , BRIEEE SELECT FHHBEHETE ROWTIME 3l |, &
NFT4MI4 JDBC &EiHFIRE ROWTIME %, a0 :

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

XFERNTHRS JDBC HERAM  RITEFHETHS , Btk “SELECT STREAM * RiZIREIH Y| 26 &
B2,
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REEHK

BRI ZY

AFEBNBRRNLALE SQL ZEHNEH.
£l
s REEE (p. 69)
DITEE (p. 97)
WREE (p. 97)
o RFIRBEE (p. 98)
o BEAFIASRIBKER (p. 111)
 Null E%% (p. 135)
. BFHEH (p. 1306)
o BEBRMTEE (p. 144)
o HEFEEK (p. 159)
FUrHENREEL (p. 162)
o MALLE SQL B (p. 189)
o FRBMEREK (p. 192)

F‘E%‘&Tml.@i)xiﬁl‘l‘% HHER , MEREREERITERSTIENREBEIEXRERITENE
%11'%: HOER, REBFBTREEAEATEAAETS

+ SELECT 74 (p. 37)#9 <selection list> &%

- ORDER BY ¥4 (p. 65)
« HAVING ¥4 (p. 55)

REEBTBETOMEE (p. 97) , SNEEEXN T4 ENSE OHRTRE , Bt TELINE
HAVING FAF, ZFXFEENREPHRRTHEMAEER,

REEBERRATHINBREAREERNRESENTFEARASHBNNRESARBERR , TR
MREFNERNREERNEE GROUPBY 74 , IREHBERMATESHFNEHEHEET—NER, RVER
GROUP BY ¥HA%[TF GROUPBY (), #E IRBEAMATIRE—MER,

ZRL  REBALXNSEETIHNENEEREX LHEX GROUPBY ¥4, BIRZE—1 HE HY4H
EEANEE bkaT%%jﬁ , TEREEMER. FMETEFREXAL GROUP BY -7-4:74 2R
AEE SN ARITE | RIETURSFRE T OENES,

BHIAKHTRETRFESEREANER , MBI — M FAH ARG —HETHK. RFE , Amazon
Kinesis Data Analytics MFAEFHHRAHBMNE. BEE , GROUPBY TAXARESEHMIERFRE
X, EXHERT , BATTRAFESIER

WNRATREEHNBEEHRARIARE , IEPIHCHNEOCRERRE D TEL (p. 97)MEBECOR
& (p. 73). BXEZER stream-to-stream Bk, BSEMA T (p. 41).
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RAREMITHRR

MRBATEEnulIERAEBREI MEEHANIT | BURS TR BZREZIT (COUNT BRAL ) .
REEBM D TEBZ R X5

[ el
REBEH

AT (p. 97)

Loby

BAMAT— A
1To

M ATHNE— N
H1To

EANTHRRED

AR L IEMRER—
ANEAHE-AT LT
18

AAEATRNEOR
2 XRITES/ M
5,

Sy =
R

ERREFFAFITE
TE. FAFEART
REMED

SELECT
COUNT(DISTINCT X) ...
FROM ... GROUP BY ...

COUNT DISTINCT
TRERMED AT
(p. 97 REEEA

REH,

MAREMITH IR

BE TR, REEARKER—TMER , ZER42HE GROUP BY HEFRENMNE, i,
REWIKR FLOOR ({THIREE 54 ) 24H , MHFTITHIITAIFEIDN 9:59 .30 , MIFTEYEIS 10:00 .00 HYHTIT R fit
RER,

HE  TUERATHARREHLBREIXAEERNREER. HlU , MREHIE FLOOR ( THHEEI2
) 24E  MAFITAITEIEDS 9:59 .30 , N4E AKITRSESEFRH 10:00 .00 , MEBREELE R,

RAEBFIE
Amazon Kinesis Data Analytics X5\ TR EEEK :

. AVG (p. 77)

« COUNT (p. 80)

« COUNT_DISCT_ITEMS_TUMBLING %X (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 B2 (p. 95)

BT SQL £/ AVG REBEBENEMHN — 50 REKA R THFHFR !

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

g8
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REREER (RARE ) HRH

AVERAGE_AGE
38

EUHESMIR IHFEFR , RNAUAEEHHRMABY GROUP BY 74 :

SELECT

DEPTNO,

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

REE:

DEPTNO AVERAGE_AGE
10 30

20 25

30 40

40 57

MEREEN ( RARE ) iy 7= 51

ELRAIFR | BRIRTRPWRFEEEREL AN WEATHERSTREAM B3,

ROWTIME CITY TEMP
2018-11-00 % 29
2018-11-00 RRET 2
2018-11-00 ok 65
2018-11-00 B 32
2018-11-0 RREH 9
2018-11-0 FH# 50
2018-11-00 RRET 10
2018-11-0 B F %= 71
2018-11-0 B 43
2018-11-00 RRET 4
2018-11-00 FH# 39
2018-11-00 B 46
2018-11-00 ZREF 3
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REREER (RARE ) HRH

ROWTIME CITY TEMP
2018-11-00 PRk 56
2018-11-00 RRET 2
2018-11-00 B 50
2018-11-00 FH# 36
2018-11-00 RRET 1

MREEREFREMS (TRETHNA , £ ) BENHENSSEE , IUDFEAREEE MIN #
MAX R ERENESRE. ERTENEBERFTELREE (URERHEFREXHFEN GROUPBY ¥4
S ) , RIMER FLOOR EHBCRFEMTHITRIEIE TEENKILE—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);

REBEWHWERN TR,
FLOOR_DAY MIN_TEMP MAX_TEMP
2018-11-01 00:00:00 .0 2 71
2018-11-00 2 56

RERFIBFERIEESLURAEENERE , H2018-11-038E17. IRANECHLYRNMETHER R
3, TEN2018-11-03f94T#TRE |, # B R %178 H$372018-11-04 00:00:00 .0 ( EK ) 4T EIKAT |
FTEREXMER. MRFBHEMRENE , T—NERFUOTRAIR.

FLOOR_DAY MIN_TEMP MAX_TEMP
2018-11-03 00:00:00 .0 1 36

RIFRNEEZRIEFMETERNRE. RENFEEE K MARIHRLERERNRENESSE. Hit,
FEAEA SUM 1 COUNT REERPCRITEFEE , HF CITY F % GROUP BY FAH , TR :

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

cITY,
MIN(TEMP) AS MIN_TEMP,
MAX(TEMP) AS MAX_TEMP,
SUM(TEMP) /COUNT(TEMP) AS AVG_TEMP

FROM WEATHERSTREAM

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

RETHANERLT R,
FLOOR_DAY CITY MIN_TEMP MAX_TEMP AVG_TEMP
2018-11-01 ZRET 2 10 7
00:00:00 .0
2018-11-01 % 29 50 38
00:00:00 .0
2018-11-01 7 [ %% 65 71 68
00:00:00 .0
2018-11-00 RREH 2 4 3
2018-11-00 5 39 56 47

EXMELT , I—REENEENTHIRLMEN - RBENRE  BEHIA , RARERYRNES
BENFMETH —1T,

B# , ETFRER T2018-11-04EARFRN ELE R 287 , AT LAEEA2018-11-04 00:00:00 .0 KRR
2018-11-03M 4 R

FLOOR_DAY CITY MIN_TEMP MAX_TEMP AVG_TEMP
2018-11-03 REES 1 1 1
00:00:00 .0
2018-11-03 R 36 36 36
00:00:00 .0
<70 EX A\
EFEEORAS

N THAEOREHE Amazon Kinesis BER LW THERE , MR TRINWBBEEEREEN
WEATHERSTREAM M 83575

ROWTIME CITY TEMP
2018-11-01 PRk 29
2018-11-01 ZREF 2
2018-11-01 B 65
2018-11-01 PRRCi] 32
2018-11-01 TRER 9
2018-11-01 B 50
2018-11-01 ZREH 10

73



Amazon Kinesis Data Analytics SQL %

BEEEORS

ROWTIME CITY TEMP
2018-11-01 i 71
2018-11-01 B 43
2018-11-01 RREH 4
2018-11-01 FH# 39
2018-11-01 PRk 46
2018-11-01 ZREF 3
2018-11-01 B 56
2018-11-01 RRET 2
2018-11-01 FH# 50
2018-11-01 PRk 36
2018-11-01 ZRER 1

RIGEBEER 24 PRHERNIERKOLE ( TIEEBIMET ) WRENSSEE (EEEATEEEZH ) .
Rk, IMEEE N RANGE INTERVAL 'l' DAY PRECEDING W—ANEO , H7E MIN H MAX 0 HTEREEY
OVER THAHFERT :

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

)i

&

ROWTIME WMIN_TEMP WMAX_TEMP
2018-11-01 29 29
2018-11-01 2 29
2018-11-01 2 65
2018-11-01 2 65
2018-11-01 2 65
2018-11-01 2 65
2018-11-01 2 65
2018-11-01 2 71
2018-11-01 2 71
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EEEORS
ROWTIME WMIN_TEMP WMAX_TEMP
2018-11-01 2 71
2018-11-01 2 71
2018-11-01 4 71
2018-11-01 3 71
2018-11-01 3 71
2018-11-01 2 71
2018-11-01 2 56
2018-11-01 2 56
2018-11-01 1 56

DE , BELEERE 24 NTHERECENEEELATRBZANSRE, FENTORE (&BEHL
D)o AL, BWEALAE OHSERME ST cITY B PARTITION BY A , HERZRBEIRFNHNE—IME
FH ave D HTEIEK :

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 'l' DAY PRECEDING

gR

ROWTIME CITY WMIN_TEMP WMAX_TEMP WAVG_TEMP
2018-11-01 B 29 29 29
2018-11-01 ZRER 2 2 2
2018-11-01 35 f 27 65 65 65
2018-11-01 PRRl 29 32 30
2018-11-01 ZRER 2 9 5
2018-11-01 B 29 50 37
2018-11-01 RRET 2 10 7
2018-11-01 T f 2 65 71 68
2018-11-01 PRl 29 50 38
2018-11-01 TREH 2 10 6
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EEEORE

ROWTIME CITY WMIN_TEMP WMAX_TEMP WAVG_TEMP
2018-11-01 % 29 50 38

2018-11-01 o] 32 50 42

2018-11-01 ZREH 3 10 6

2018-11-01 i 39 56 46

2018-11-01 RRET 2 10 4

2018-11-01 PR 39 56 46

2018-11-01 B 36 56 45

2018-11-01 RRED 1 4 2

TR A BRME ORE =B

XREARSEBWHI RS

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

HTXENRNER , RitT-—#ARSNZERWFEE, fl, SEUTHA :

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

FEWRGIH , MHOTAR :

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.

=~

BFELSHBLUFEENEENBENALIEKHITESE |, BXBEFUEFHTITE, B2, HELSFH
BEEUUBSEERE —XR. &E—PHRHZE N REFKBR, LRXEZNEEHREQLRSE.

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 '1l' HOUR PRECEDING)

Note
Interval_clause B FUTEEMNRE S — :

« WA ROWS WEHXF
« BUE%I £ RANGE HBUE
« —ANSEETE B H/atE/aS R B LY R R

AVG

MEOXEWRE-AENTFHE. BAEZARBENBAZITRENN,. EXEOXNETANER  FSHE
AXEH, ZBREEEENESANERHEREXNROERNRFEE , BSH EXP_AVG (p. 85),

HEEMA AVG B | HERLTEM :

s MRERFFEAOVERT A , AVGUREHBMWERITE., EXMERT , REEAMLMITECGROUP BY F
4 (p. SH)EETUTRHNEBARER LROWTIMEE HRAAANBERNIT. BN , ZARERR , TN
KEFRELTR , BFREREFEMT. BXESELR , BSH REEH (p. 69).

« £/ GROUPBY FAMNEOREWAERIBEOFNIT. BXEZEL , BSRRIED (£H
GROUP BY HERE ) »

s MRLFOVERFA , AVGAAMEBNERITE., BXEZER , BSH 2T (p. 97).

« £/ OVER FAMBAXERLEBHEOPNT. BXESEFEL , BSAEFHED

A

RHEORNEN

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

BHEORNEN

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

DISTINCT
R ENENE—RFRITREER,
ALL

NAFBEERITREE . ALL FARINE.

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

EEHNREFNE—TIHENEREN,

OVER window-specification

FERFEIEKERARFSEE BRI THS K. BEOMTELRPIEENYDFR (R ECSEBRHTEH).
GROUP B i 5ki%k = |time-based-expression

ETHERSANENLERIE NN ERESFEGHRENSATER —MEET,

=Pl

R BIESE

LT RABETHABRERESE  ZBEER ST EEEAmazon Kinesis Analytics. EizT&84
R~ BEE—NEERARETER AT Amazon Kinesis Analytics NARF. B 7 HuaalE
Analytics ( Analytics ) , EZ BT 1A A EEHEAmazon Kinesis Analytics.

BEUTREN ROIRERIESE

(ticker_symbol VARCHAR(4),

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

1 : £/ GROUP BY FaREMEN F9E

FERGIF , REEHNE—GROUP BYFH on onROWTIMEE R DA NERNIT. FEE , M ave FaR
E#Y1T1TE GrROUP 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£H 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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FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol,
FLOOR("SOURCE_SQL_STREAM 001".ROWTIME TO MINUTE);

GFR
E—TROImEHNRE AT RABELL

ROWTIME TICKER_SYMBOL
2017-02-16 21:46:00.0 NFS
2017-02-16 21:47:00.0 WAS
2017-02-16 21:47:00.0 FFL
2017-02-16 21:47:00.0 ALY

w2 : A OVER FAIREHER FHE

FERRBIFR |, oVERTF AR AP AV ICKEREE 1" Mt ESEE B FE. BEE , M ave FAREHMNTITE
OVER BHH,

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"

E—ROImEHNRE AT REELL

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

EERLA:
Amazon Kinesis AnalyticsaveRIF T RIFEEE, HIIRERE 7 SQL:2008 R4,

HAESTEEE , AR EE RGN BE ORI EEMAT , RENRERETHITEEME , MRE null, &
RELZER  BFSR 2WEK (p. 97)s XTF a, AVG th&IREZ{EPARTITION BYFA , BAORNEH A
TERNS XA EEEMTHAETYNE, BX PARTITION BY WESEL | iE35 WINDOW F4 (6B
FHEO) (p. 57)o
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COUNT

AVGRAM —HEIBEREIAPHNZEE, flg, ATEIREE?2 :

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

FMx EA

- BEOXEN

+ EXP_AVG (p. 85)

. REEH (p. 69)

+ GROUP BY ¥4 (p. 55)

o DHATEEK (p. 97)

« A4S

- WINDOW ¥4 ((Bz1E R) (p. 57)

COUNT

BREEOERF-AENRETER. EO0EARBERNAITHELN. BXEOXNETANER  ESHE
AXEi,

A COUNT &Y, HEBUTEM ¢

o MREARFTEHOVERFA , COUNTUARESHBPERNITE, EXHBERT , REETHALMETEGROUP BY
T4 (p. 55 EETFUTRENBRFRERX EROWTIMEE RS AN ERNIT, BN |, ZAELRAE , il
FREFETR , BTR2XBEMT,. BEXEZELE , BSH RS (p. 69).

+ £ GROUPBY FAMB OXEHLERGIEODNIT. BXELEL  BSRRFIED (FH
GROUP BY HIRE ) o

s WMREFOVERT A , COUNTHUAMEBMEXITE, BEXEZER , BSH 2 WEE (p. 97).
- £ OVER FAMNBEOXNEALNEBHEOFNT. BXREZELR , BSRAEIED

B

RHEORNEN

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

BHEORNEN

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

ZH
SRR T AT T
ALL
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COUNT

T EMAETT. aLL RMIAE,

number-expression

EEHNREFNE-TIHENEREN,

OVER window-specification

FRFEISFERAN EEEBRRITHS K. EAMTECRFIZRNNSFR (R ESEEBRHTH).
GROUP B &K i%x = |time-based-expression

ETHERSANENLCRIE , N NERBSFEFHRENSATER - MIET,

T~

RIERE S

L)\T/_TWJE:F#ZIKHQz&iE% ZHEERE SN —IBH I 1A (E A £ EEAmazon Kinesis Analytics. Ei21T
BIREl, BF RO TS AT Amazon Kinesis Analytics N ARRF., ET7RNMAIE
Analytics ﬁUEAnalytlcsﬁtﬁ‘EFﬁ 1£ EEAmazon Kinesis Analytics.

ERUTRANRIRERES.

(ticker_symbol VARCHAR(4),

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

1 : £A GROUP BY FAIREENHE

EHREF  REEHNE —IPCROUP BYFHAROWTIMEE RS A NERNIT. BEF , M count FAIRERY
1Tt & crouP BY B,

/A STEP ( #%# )

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
COUNT(Price) AS count_price
FROM "SOURCE_SQL_STREAM_ 001"
GROUP BY ticker_ symbol, STEP("SOURCE_SQL_STREAM 001".ROWTIME BY INTERVAL '60' 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 001".ROWTIME TO MINUTE);

GR
E—ROIBHARE AT RABTELL
ROWTIME TICKER_SYMBOL
2017-02-16 23:30:00.0 AAPL
2017-02-16 23:31:00.0 W3B
2017-02-16 23:31:00.0 AAPL
2017-02-16 23:31:00.0 UHM

il 2 . /A OVER FAIREENKE

FERRBIF |, oVERTAFFR AP A ICKERELET "' Mt ESEE B FE. BEE , M count FAREMNTITE
OVER BHH,

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

£ —RBlmE RS AT AR,

ROWTIME TICKER_SYMEBOL
2017-02-16 23:36:16.729 WMT
2017-02-16 23:36:16.729 DFG
2017-02-16 23:36:16.729 RFV
2017-02-16 23:36:16.729 TGH

EFERIAS

Amazon Kinesis Analytics A X FFILTER 7 AICOUNT IR A COUNT DISTINCTIER A HIE 2 &K
., BXREGEBNOTEBNESEE , BSRARSEHY (p. 69) MO TEE (p. 97). WINBERE T
SQL:2008 #riE,
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COUNT_DISCT_ITEMS_TUMBLING B #

LAESTEEE , CoUNTHRFITHENBEOFRETEEMT , WREE, BXEZER , FSH 2TH
# (p. 97)o COUNT 47 a REEPARTITION BYF A , BARNESWATEEREN S XFTEEEMIT,
B X PARTITION BY WEZEER , BZH WINDOW FA (BEEH) (p. 57)e

COUNTZ M —HERBEREIXNPHNEE, HlM, ATEFTREE S :

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

MR EZR

- BEOXEN

- REBH (p. 69)

+ GROUP BY ¥4 (p. 55)

o DI (p. 97)

N

- WINDOW ¥4 ((Bz1E Q) (p. 57)

COUNT_DISCT_ITEMS_TUMBLING B %k

BRERHMEOFEENNARFARIFRRTE WHREN TR, ERWITHRRIELUE ; ZEEERA
HyperLoglLog &%,

TE{£f COUNT_DISTINCT_ITEMS_TUMBLING A , i Z AT EM :

« HEAFHTEKNTHEFT 10000 &, HEHBCRREERE TR

- BBTETEMENKRETERRETARAS S, it , EHELUITEH. flm , WRE 100,000 PMF
BHBE , MZEETEEERE 99,700 1 MRAFAEREAMME , BALLAITHRE SELECT F LRI
HEEITE
UTRAVERTMAERDHNERE AP ERSMNREABNTEITHERKE. SELECT BAEMAMR
B%I ( ROWTIME BRI\ ) SREETEME — 4,

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_SQI_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. EUURBREONKNMEENSH.
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COUNT_DISCT_ITEMS_TUMBLING B #

BIE

COUNT_DISTINCT ITEMS_TUMBLING (

in-application-streamPointer,
'columnName',
windowSize

)

LUTREFNASE,
in-application-stream3g 4t

FALKSH , BUUREEaNARFADRNIER. ZUUEANTHSRIEEEH CURSORER., HiM0,
L TFiEaEEEIRE N InputStream.

CURSOR(SELECT STREAM * FROM InputStream)

columnName
NABRFARDEHFLERBERZIIKITEREENN G, B EEE><Columname
o HMHMELS|S () o B, 'columni’,

& O KD

BREONKD , U REN, KDEEDR 1 BRATHES 1 /DE = 3600 ¥,

4l

~HIBIERE

UTROIETHEARERRESE , ZBRIBERHE PN —E 29 7156 FHE 2 mAmazon Kinesis Analitics. Biz1T
FARE , BEE-NEERFIRETEH ATRE Amazon Kinesis Analytics NREF. BT #ufalE
Analytics EARRFHNEERGIBREZTERAR , BESRITHEHEEHEAmazon Kinesis Analitics.
BEUT RN REIREHIESE.

(ticker_symbol VARCHAR(4),

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

ARSI RIS ENRE

BUR RBIE R a4l 65 Ff COUNT_DISTINCT ITEMS_TUMBLINGEHH A FIEMUTEHENE
BTICKER _SYMBOLR AR AR LRI ENE. EXRIBONESZELE , BSRARIED,

CREATE OR REPLACE STREAM DESTINATION_SQL_STREAM (
NUMBER_OF_DISTINCT_ITEMS BIGINT);

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

SELECT STREAM *
FROM TABLE(COUNT_DISTINCT_ ITEMS_TUMBLING(

CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM 001"), -- pointer to the data
stream
'TICKER_SYMBOL', -- name of column in
single quotes
60 -— tumbling window size in
seconds

)

E—ROBHAREATARRL

h g

ROWTIME NUMEER_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 IR [El 1 15 7E B 8] B O AIE R A E RIA XK TR IR A F19{E. EXP_AVG T <time-
interval> M{ERHEEE 09 KET M EIER. X TRIENHEIRR , EERSXNWENIREX , T
REMEER , WNREHREE.

T~
HRGIBIET 30 BEORNSMNERBNMEOERNNTI9E | IHFHKIE 10 B FEOPHME (ZRER

B) WNERFE 10 FEOFMENENFEG , RPE 10V FEOFMBENENDERLEN 10D F
BO.

select stream t.rowtime, ticker, price,

exp_avg(price, INTERVAL '10' SECOND) over w as avgPrice

from t

window w as (partition by ticker range interval '30' second preceding);

HERRHIF 10 WERBEBNFRH SRR , NATFONMEHNEELBABRD THRE. RYEF
¥, RIANEEFEHMRAN —¥, EIFA EXP_AVG B , EHRIEEN time_interval , HFE “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 ¥
q, MR D HEH (p. 97). FIRST_VALUE E FRAHPENL T — PR ERIA,

Null SA¥7IET MR

FIRST_VALUE(x) IGNORE NULLS OVER JR[E <window-specification> # x B E N IE null &
<window-specification>

FIRST_VALUE(x) RESPECT NULLS OVER BE%E—ME , 815 <window-specification> # x
<window-specification> 8 null &

FIRST_VALUE(x) OVER <window-specification> REZE—/ME , @FF <window-specification> # x
B null &

LAST_VALUE

LAST VALUE ( <value-expression> ) OVER <window-specification>

LAST_VALUE NEEEREHERE—1THIRE <value expression> fIit &,

Null 3857 £ MR

LAST_VALUE(x) IGNORE NULLS OVER <window- 3J&[E <window-specification> A x #J&Jg —N3E null
specification> &

LAST_VALUE(x) RESPECT NULLS OVER BRE&E—ME , 2% <window-specification> # x
<window-specification> B null &

LAST_VALUE(x) OVER <window-specification> RE&KE—ME , B <window-specification> & x
K null B

MAX

REEAEHH-AENKRAE. EOEHEREFNERTRELN. BEXEQNEANEELR , FZHEQS
=i,

EEMA MAX B, EESMATER :

s MREARFFEHOVERTFA , MAXMREHBENWERITE, EXHERT , RETHAMSMNIEGROUP BY ¥
A (p. S5)EETUTRENEBRER LROWTIMEC RS AN ERNT, BN , ZARFLRE , T
KIEFRELER , BF 25 HEMT. BXEZELE , ESH REEH (p. 69).

+ £ GROUPBY FAMBE OXNEHLERGIEODNIT. BXELEL  BSRRFIED (FH
GROUP BY HIRE& ) o

s MREFoVERT A , MAXM DT HBMERITE, BEXEZEE , BS 2 (p. 97).

« £ OVER TAMENXNEWANEBHNEOFNIT. BEXEZEL , BSREIED

B
RPEOXER
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MAX

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

MAX(number-expression) OVER window-specification

number-expression

EEHNREFNE-TIHENEREN,

OVER window-specification

FRFEISFERUAN EEEBRRITHS K. EAMTELRF RN FR (R ESEEBRHITH).
GROUP B g 5ki%x R |time-based-expression

EFHARFANERNCRSE , NS N EREIPEEHEENSETRE - MEET.

Pl

TIBIES

J«J\T/_TﬁJE:F#ZIKHQmﬁiE% ZHIRE R P —EB o I 1A F /£ B EAmazon Kinesis Analytics. Biz 1T
BIREl, BF RO EATE W AT Amazon Kinesis Analytics B FREF. ET RN
Analytics App %HEEE/TWJHQE?T’FﬁTAum , {ES T a8 F £ B Amazon Kinesis Analytics.

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

APl 1 E£A GROUP BY FAIREIHKE

HEHREF | REEHNE—IGROUP BYFHAROWTIMEE MRS ERNERNIT. G , M\ Max FAREI/MT
i+ & Group BY FE@O

£/ 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_001"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM 001" .ROWTIME BY INTERVAL '60' 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 001".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

FERRBIFR | OVERTARFR AP IC KRG 1" Mt ESEE B FE. BEE , M MAX FAREHMNTITE
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 '1l' HOUR PRECEDING) AS max_price
FROM "SOURCE_SQL_STREAM_ 001"

£ —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

{£ A 5% B3
HFSREE , MAX B3RO RE — N FHERBE.

WMRN MAX BED RS , A BEEFENEOREEEMT , W MAX FRE null, BXEZELR , 5
B 2 MR (p. 97)0

X EH

- BOREW

- REBH (p. 69)

+ GROUP BY ¥4 (p. 55)

o DATEE (p. 97)

« A4S

« WINDOW ¥4 (Bz1E Q) (p. 57)

MIN

BREEAERF-AENKRNME. BOERRBERNERTRELN. BEXEOXEANES  BSHED
XEM,

EFEA MIN B, FEEUTEW

o MBARFFEHOVERTH , MINUREHBENERITE, EXHBERT , RETHMSHMNIECGROUP BY ¥
a4 (p. S5 EEFUTRENBEFRER EROWTIMEE H R AN ERNIT. BN , ZARTRR , ZWF
KEFELTER , BF A HEMT. BXEZELR , ESH REEH (p. 69).

+ £/ GROUPBY FANEOREHLERFIBEOFNIT. BXEZEL , BSRRIED (FH
GROUP BY IRE ) »

« MREFOVERT A , MINUSITEHBHERAITE. BXESZRER , BSHE DHEE (p. 97).
- £/ OVER FAMEOXNEWLEBHEOPNIT. BXESZER , BZHEDEC

B

RPIEOXNEN

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

MIN(number-expression) OVER window-specification

W

number-expression

EEAXNREFHE—TIHENERERX,

OVER window-specification

FRPVIEFEBEANEEERRHTHT X, EOMTERPIERHXN 2R (Rt EEEERHTH).
GROUP B i@ 5ki%x = |time-based-expression

ETHERSANENLCIRIE , N NERBSFEEHRENSATER - MIET,

ROl

IR

AT ROIETHEARERESE |, ZBEERIT 1A EAEEEAmMazon Kinesis Analytics. Ziz1T8 MR , &
FEE-MNEATRAIRETER AT Amazon Kinesis Analytics RARRF. &7 BEUMAAIE Analytics App
BB RHIRETEH AR , BS54 FHE 2 EAmazon Kinesis Analytics.

BEUTREN ROIRRRIESE

(ticker_symbol VARCHAR(4),

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

APl 1 E£H GROUP BY ¥4 , REI&/ME

HEHRHIF  BREEHNE —IGROUP BYFHAROWTIMEE RS ERNERNIT. G , M\ MIN FARE/MT
i+ & GrOUP BY EHH.

£/ STEP ( #% )

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

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

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 001".ROWTIME TO MINUTE);

GgR
E—ROImEHNRE AT RAEELL
ROWTIME TICKER_SYMBOL
20170217 22:45:00.0 QX2
2017-02-17 22:46200.0 WMT
2017-02-17 22:46:00.0 QWE
20170217 22:46:00.0 CRM

Al 2 : £/A OVER FAIREHZ/NME

FERRBIFR |, oVERT AR AP A ICKEREE 1" Mt ESEE B FE. BEE , M\ MIN FAREHTIHE
OVER BHE,

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

E—ROIBHNRE 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

158 FA 15 B
N FHRE , MIN BESFEFFITHEE - FHERBE

WMERF MIN RESHTEE , AEEETENEOFSSEMT , M MIN FEE null. BXESZELR , 557
DHTEEL (p. 97)0

R EZR

- BEOXEN

- REEH (p. 69)

+ GROUP BY F4I (p. 55)

o DATEE (p. 97)

- A&

« WINDOW ¥4 (Bz1&E Q) (p. 57)

SUM

REEAERHHF-AENEN. ENEARRBENERTHELN. AXEOXNBHANEELR , F2HEQS
=i,

HEMEMA SUM BY |, EEBLTEM ¢

« MRRREAOVERFH , SUMMRAEBHERXITE, AXHHERT , REEWSMIECGROUP BY F
A (p. S5 EETUTRANERREX LROWTIMES R DA N BRNIT. BN , ZARTRR , EWF
KEFLTER , BFRRHEMT. AXESER , BSH RSB (p. 69).

« £/ GROUPBY FAMNBEOREHLERFIBEOFNIT. BXEZEL , BSRERIED (FH
GROUP BY IR A& )

« MREFOVERT A , sUMMSTEHEHBHNERITE. BXESZRER , BSH DEE (p. 97).
- A OVER FAMEOXEWLEBHIEAPNIT. BXEZER , BSHENED

A

RHEORNEN

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

XS ME—ERE 1T IR

ALL

HHEAHETT. ALL RERIAE,

number-expression

EEHNREFHNE-TIHENEREN,

OVER window-specification

FRFHISFERUN EEEBRRRITHD X, EAMTELRFIZRNN S HR (Rt FETEERRTH).
GROP BY# il &KX = [time-based-expression

ETHERSANENLCRSE  NTENERBSFEFHRENSATER - MIET,

ROl

IR

AT RAIETHEARERES | ZBIEERTT 6% > £ EEAmazon Kinesis Aletics. ZBZ1TE8MNRH , £F
E—-NEERHIRETER AL Amazon Kinesis Analytics RFTEF, B 7 B {AA2 Analytics M AREF
MEEBROIRFRTERAR , FSHEIT A EHEEEAmazon Kinesis Aletics.
ERUTRANRPIRERES.

(ticker_symbol VARCHAR(4),

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

R~ 1 8 GROUP BY FAIREER E

HEHREIF , BREEANE —IGROUP BYFAROWTIMEE N RO ENERMNIT. G , M suM FARE/MT
i+% GrOUP BY H#.

£/ STEP ( #% )

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

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_ 001" .ROWTIME BY INTERVAL '60' SECOND);

f£H 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);

&R
=R EREAT AR,

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

f58 A 1% BA
Amazon Kinesis AnalyticssuMB i T RIFREE,, LIIREMRE 7 SQL:2008 #RA.
SUMZ B —HERBERFIXNPHZEE, Fimn, A TEIREEG :

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

X ER

- BEOXNEN

« REEH (p. 69)

+ GROUP BY ¥4 (p. 55)
o DB (p. 97)
BN
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TOP_K_ITEMS_TUMBLING B ¥}

- WINDOW ¥4 ((&z1E 1) (p. 57)

TOP_K_ITEMS_TUMBLING %k

RERFEOFIEENNARFRARIGTHRELANE. STATEEEIFERES (HIRL ) &,

Bl , ANSGIERAETR , REFENRNER (ticker_symbol, #1&, EFHMEMS] ) , BRRFBES
17HNRKREOFRI=ZRAFERZNRE. BUUERALDRERERXLERERD,

1E{E A ToP_K_ITEMS_TUMBLING Y , B TEM :

s HEREARLWSREARTFRERS , AL ZERQIEUSELHANE, fln , EERRZEHKAN
ZARER , ZRBTESEDERRZERANBRETN =,

HEBE—MEFEORIZT. EALLEEORNMEERNSH.

SFRBIBSATRRE , 56 H step-by-step i85 , TSRFEHIWE.

BiE

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

K,
windowSize,

)

ATETNABTXESH,
in-application-stream#g £t

EaNARFRBRNES . EFER CURSOR WBIREE . fltn , U TEAFEHRER
InputStream.

CURSOR(SELECT STREAM * FROM InputStream)

columnName

NARFAFRFERARITE TopK BHFIE. BEEZEEXRColumnnfI A TRE :
Note

SIEHTAEES () H:M. W, 'columni',
K

ERALSEH , EUEEERRBESFHEELINENKE. B KLFAXTRET 1 AFEELY
100000,

& 0K/
BREONAD , AWH M. KOBRAFRET 1%, BFBEN 3600 B (1 M),
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TOP_K_ITEMS_TUMBLING B ¥}

AN

TIEBIESE

UTROIETHEARERIEE , ZRIBEESHE PN —F 9 7156 A E EmAmazon Kinesis Analytics FF & A
REE. BT8R, BEE-—NEERGIBRETER AR Amazon Kinesis Analytics REAEF. 27T
fE an{A Bl Analytics B AR F ML & RO ERBIEAR |, BSRIT 5 EAEEEAmMazon Kinesis Analytics
FRARIER.

ERUTRANRPIRERES.

(ticker_symbol VARCHAR(4),

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

w1 REIRE HIKE
BT 7R BIE A1 402 PR IR AG TR BT A TR R IO

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

M

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

)
)i

E—ROIBHIRE AT RABTELL

T

ROWTIME TICKER_SYMBOL MOST FREQUENT_
2017-04-12 17:14:45.305 ) 17

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

20170412 17:15:45.305 AAPL il

20170412 17:15:45.305 DFET 8
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IR

/ \ N ‘:

o TR
PTEBRIRERE-HEGRTH (AN ) WERBITESHNEROEE , ZTEHITIRIRSELECT F
4] (p. 37)HBFLORDER BY F4 (p. 65).

SELECT BB T HFHRESFK , ERTHFRERRUAREOZR (MEQMNER ) . EEFH Select
BAOPEAEFKETANME  BSHAER SELECT TEHHEER K,

1. PHMEBSTAEE—1MEN. ATXNEOAKRE—LRE , HEREONRSEEEONEOBREEEERN
ZRAMEE—EXE  FSEAFNEILENEOHE (p. 61)HH,

2. PR REH I SELECT F A/ <selection list> 45t ORDER BY FaH,

AETBEENREFHATHMBER,

FRAPHTERERTERNEEEHAEORS (OTMR) , TEFREEE (p. 69).

BHTFEEEONE , FAIMRBENERAERERNAREREGEBTE. N TFWAEFRNES—T, 5O
BAMR T —ATREMNIT , DRI EX LT EiE1T, MREOHTEEE PARTITION BY 748 , MIELERK
SHEE BEORHE-—EZENTEREERATHREMERS XN,
MEHATERESTEEMANIGEE null, N2 HTHBRALEEIZIT , /B COUNT BRI, BLITEER
ZEENT. MREO (5#F PARTITIONBY , IREORKN S X ) FEEEMT , Mo HEEFIRE null,
H—MHISAE COUNT , BREE,

REBEHM D TR F X5

BT E il i FRANTHERED EE
RAEH (p. 69) SEBAT—IEE FEHHFIHMEER—  DISTINCT DISTINCTE
1T AMEOFE—ATET | AR (p. 69). &
B, RUFERAUTEBMIE
a
SELECT

COUNT(DISTINCT x) ...
FROM ... GROUP BY ...

S SMMAGNE-AH  TUEATEOEOR | COUNT DISTINCT i
7, SERUESMEE RS HEAREOR
EIJO %0
FMxEA

- BEEBORE (p.73)
+ SELECT (p. 35)
+ SELECT F4 (p. 37)

R B

EFH R ETNET Amazon Kinesis Data Analytics FNALE SQL B R,

&
« ANY (p. 98)
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ANY

« EVERY (p. 98)

ANY

ANY ( <boolean_expression> )

MBEEMEETHRHENFRBERNNE , I ANY FiRE true, MRFFIRHEH boolean_expression FEFT
BEETHERE , MIRE false.

T~

NRZZARAPEMRENNMEET 1, MEAT SQL RIBEHRE “true”s MBEHBEFRHPHENIMMBEBATRE
F 1, NRE “false”s

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

EVERY

EVERY ( <boolean_expression> )

WRBMH boolean_expression HEFFEEETHIINE , Il EVERY REE, MRAEFMEETHRENS
RFEXNAR , WRE false,

Bl
MBERZABPENMNENNMEEET 1, WEAT SQL REEKIRE “true”s WREMNMEETFRAT 1, MR
g “false”s

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

PR IR K

A RH ETIR T Amazon Kinesis Data Analytics [E#% SQL K # R B,
FNFE A ENR R E R TRENERE , B3R B S EERE (p. 112).
£33

. CAST (p. 98)

CAST

CAST AR —MEREXNRBBEREKR N Z —HEREXARBERE,

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

B GR

¥ CAST ETEHE — 5 I LA RBMNFRER —RBER , TURZ RIS 55 LA R B IRE

B, TxFHEMEREE,

IRRERRE

EABERR
( DECIMAL, DECIMAL. DECIMAL, DUBLE )

VARCHAR

DATE
TIME
TIMESTAMP
DATIME [RIf&

BOOLEAN
—3#&l. DATIMAL

=l
2.1 5 CHARIVARCHAR 44

B AR RIE ISR

VARCHAR, CHAR SEM#HEXRE (SWE
A)

UEmMBERSR, MLt
DATE. TIME. TIMESTAMP. DAY-TIME &g,
HRE

HHl. VARCHAR. CHAR. A

®

BfEl, VARCHAR, CHAR, &Y[E&;
BfE. VARCHAR. CHAR. KHZ. BH

H & &
f. BIGINT. DECIMAL., CHAR. VARCHAR

VARCHAR, CHAR. #/R{&
=i#&l. DATIMAL

1 row selected

(FAER , MREHABMEARTE | WREREMT

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

'EXPR$0'
No rows selected

(RNBHMXFEE 10 MNFH)

ET—MplF , AU BEHMAZAER (BT CHAR BURREMENL )

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

1 row selected

K (BFRTHS ) ARREROEEA
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CAST

Fom +
| EXPR$0 |
Fom +
| -2 |
Fom——————— +

1 row selected

FRFBR RN A

BUTHMTEEZRFRERANER, F—NEA CAST, IT—NEBFR,. HMRIEF AT EE
(Sys) (p. 113).

{71 CAST BE/& R # BN w AR

AR RGN T X MR 0%

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

WREBAFHEROANZR (F. A, B, Mo, 28, ) dWEFA— , REEATELEETNS
BRATEN SRR , CAST HT2REE, (FAFEANMY, )

Rt , MEWAFHFRORXTES CAST , WEFFHRBERANNBEE , DHER
CHAR_TO_TIMESTAMP %3,

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

M AFHENKRRATES CAST B, ATLEA CHAR TO_TIMESTAMP A%, EHE —NMNFLR |, &7
DiEEEEEFEA BT FEANBBEFTRNHMES S , HEUBENTEXLIHBSH TIMESTAMP B, Rt , &
FEERE—MERRIMREEEN IS , HlW YYYY-mm® , REAFEGFMA B,

XLEXiHA : input-date-time string-to-be-converted T LA E & R E B K £ ZREMER D, BME
REIFRETENE ('yyyy-mm-dd hh: mm: ss' ) . MRFAAEXETEREFEETENBAZFTED | H#
B'yyyy-mm-dd hh: mm: ss'2&BEHENR , MM AFZFRcENRZIFHERAIE, B, B, &, 27
#, B4 2009-09-16 03:15:24 's yyyy FAERABFE ; hh TIURABZR , FER 24 MrfBté,
BXRUZERRAYT RS , ESAEEARATERENIEN RS, BEXFAEERHEBARFNER , HSAE
SimpleDateFormatfE R & XMk £,

CHAR_TO_TIMESTAMP E A A P FEREIEENERIERNS IR, ZEREE TIMESTAMP &R XEH
TIMESTAMP B9 AR input-date-time RIEEIRFISENE, ARE , £EXH TIMESTAMP H X LEFER
FEEMRE TIMESTAMP FIZEVA$8 R EHE input-date-time Z&FE ;| REERTFIEEN ZRGFERARIAE
(LT ). CHAR_TO_TIMESTAMP f AR K E Y N2 SimpleDateFormat , ZAEEESIH T A3
A, Hh—E5E R0, BXELEE , 2R BHAFEER (p. 129),

ERBARE RN TR

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

He | <format_ string> 2N FFEM <date_time_string> #2018 EMEHNR , <input_date_time_string> 2
i TIMESTAMP £ R RAFR S,

BNMNEHELAA LG S5 , #H <input_date_time_string> BWEN TESF T EERR D HFEN T
ZWBEMN. &N , FEREEM[LER,

R A

s XEXEE : input-string-element B S MM SR ARENTF 1 2 12 2 AINWES , RHEAE@E
BEAREERW AT
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CAST

o XEXEEF : input-string-element ELEB 5 dd MBS IRNTF 1 2l 31 ZRIWER , B EMEME
HIREERH B,

« BR,MRERMMA 2, W dd FEER 305 31, EH 2 ANKEEXHNA F,

B2, X¥TARK , BREBHIHORINERERN 01,

fign , fEA '2009-09-16 03:15:24 "ER WA FRH , BUUBSEERREN TS AHOEE , AEFR
(hE, DEHEY ) NE

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

45 SI% R 11 B 2009-09-16 00:00:00,
w2

s MBRFHEERPRE T/ PN , MEKT A, BRI , M THAF R — CHAR_TO_TIMESTAMP
('yyyy-hh-mm', '2009-09-16 03:15:24") — BB A 4 AR HY B A B 2 2009-01-01 03:15:00,

R MAZR S B (R B EE
'yyyy-MM-dd '2009-09-16 12009-09-16 WA FRRNIER
hh:mm:ss' 03:15:24"' 03:15:24" “yyyy-mm-dd hh: mm:

ss’ REFEREFFHH
FHER ; ERED
“2009 9 A 16 HEH
= 03:15:24" 2 W%
AFZHFRTEER , X
BEHRETAT £ A%

o
'yyyy-mm' '2012-02-08 12012-01-01 FEMERRIEET E
07:23:19" 00:02:00" —FHNE—5% , Akt

WAFRIE (027) FHY
BN TERED M,

HINERTAMA (“017)

PR/t RIF (“007),

'yyyy-ss-mm' '2012-02-08 '2012-01-01 L E AR R Z I
07:23:19" 00:08:02" EESF. ¥Roe,

Hitm A FRFRFHEE

=ANUE (027) A
¥, B=tMRRED
% (°08") . BINMER
FTAMB (“01”) FM/had

(“00”) »
'MMM dd, yyyy' "March 7, 2010 12010-03-07 B EEARF MMM E
00:00:00" “March” [TEL ; #iREY
“ESZER SRMAFRS
Ui
— — WMRERRDE

=, M A 7Rtk
TRDES , BNEE

B
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CAST

B

'MMM dd, '

'MMM dd,y"

'M-4'

'MM-dd-yyyy'

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

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

LN ST

'March 7, 2010'

'March 7, 2010'

l2_8l
'06-23-2012
10:11:12"
'23-06-11
10:11:12"
'06-23-11
12:10:11"

% 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"

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

3

— — MR AT
SIS , MR EAR
BDES.

FEE , LENERT
EAFRHARN ,
i TIMESTAMP f£H
ZETHRENFD
Bl 1970 &,

B/ LERER , MR
WMAFZRHER 3ATHI0
B”, % e R 2
“0010-03-07 00:00:007,

wmERTR | AR ERD
yyyy HEARF , MIEAX
AEHE (1970 5 ) K&
BEH,

MAFERKE “2-8-2012
LBIEENER ;
A “2012-2-8" TasH
EMER , AR 2012 F
2EERN AR,

R E R @ A TEAEE
NEFERBITSEND
B (LR ) AT
LT, ATFHERERT
NEE, DEAB, Bk
EHH TIMESTAMP &
FAZE,

B RERINFRE
HWAR , REZIAF
SERHENBAZH
BHyE ATE | mE
e AT —NRA
NERBENAAFZHEE
FRGIEAMEENE
M ( AR AEE R B
TIMESTAMP ) , EE1]
BETJLRENLNA
/AT R,

£ L EERARERT
B 67 B 5 B AR IR
FEEENRHIMER ,
AR R RS RN T
mARSE<fE ; BR
HTRAAZRSEEELA
DREILRZE , B
B2 ET , FREAE L
(MAHNER ) 25
LEERBIAERE,
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CAST

B

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

'dd-MM-yy hh:mm'

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

LN ST i A R B

'06-23-11 '2006-11-23
12:10:11" 10:11:12"

'23-06-11 '2011-06-23
10:11:12" 10:11:00"

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

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

EE

L EERANERRE
ERFEMRH A 2155
& ( 5 LErRHIE
by |, MBAAERS
REFE, EXHER
T, #H TIMESTAMP
FRRAZTENE—
MREERER , E=
ATEERNEY , £=
ANTEERAD

mEFmR | EERP
BROBHERT
W TIMESTAMP &£
R 00®. EEHEN
y HEAREA LR
MER ; BRURAA
FRHELEHEAT 1
mA= 11 ENER
#n '23-06-1 10:11:12
", Mg e REE A
'0001-06-23 10:11:00'

WMRERNBWAEMERE
fr B E RN 2
RBAFRATLAT , 20 EFR
® BN, R,

{55 3 15 BA 1&F

hh , 12:11:10 #
00:11:10 B A BT A &
BEEMENE XERE.
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CAST
ER WAFR SR a1 B (R B EE
'MM/dd/yy '12/19/11 '2011-12-19 ERALLER , AT
HH:mm:ss' 12:59:59'"' 12:59:59"' FFERE “2011-12-19
'12/19/11 '2011-12-19 00:11:12” =
21:08:07" 21:08:07" “2011-12-19 12:11:12”

FRM , BA “2011” R
22— , EmER=E
& “mm/dd/YY HH:
mm: ss” AT R /Fl HA#Y
B,

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' FRHR LR
AR ('y/MM/ddr) Ik
W, ®BA 19 F2EMA
2 ; 24 r12/11/19
00:11:12" SF#2fE
Ao, '2011-12-19
12:11:12' ER@A
R, RREX

K EERFPHRIIT
&, M '2011/12/19
12:11:12"' A,

BEE, NTFHFF 12
B2 ENEE , BT
e EAVRtE | Rt
BARFSME HH A=
hh , 3} BRI AFRF B %
ML 24 /et IR R 38 E
Tt et 00
| 23 %,

— — AR

HH , 12:11:10 M
00:11:10 W AR E A
TENENL , F—1R
THHIEE , EZ4NR2
B EyyetE,

— — EAHEBEA hh , M
12:00 % 11:59:59 Wy At
BAERES :
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CAST

B LN ST i A R B EE

— — {/EHBAS hh:
mm: ss , i HEEE
FHEELRNEAZRE
£ '12:09:08' M A F
55 '00:09:08' 25
'00:09:08' ;

——m

— — ATEH A HH:
mm: ss , B LW AZR
& '00:09:08"' Y % i At A
N EE '00:09:08'

— — THFRAFRSH

'12:09:08' A% A B 2
FAaE '12:09:08',

EZRHI
AT R 88 T CHAR TO_TIMESTAMP dh{f A& itk , AiE— L& LR,

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

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

1 row selected

EEE, LAAAFZHEPFNFTERRZRBERPHBRFEL HNOIRFERE , @1 dashes-as-delimiters TE 4R
MMAFZHEP A2EM , AR, AGED M. ATERPFAEFEEANMBWNHEBST , HiteilEsm
AZFEARNERZE , fE TIMESTAMP R H MESERT 01, B PINoSIEERE-INE
=N@AE, Bt 09 TR T/E , 16 TR T o4, ISR ERER , BERT 00,

FEMRHBAFATLEMER , A ESHAEZTFREEMN 2 REFEERERFEBAR , H6£EM hours: minutes:
seconds WAARFZ — :

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

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

1 row selected

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

No rows selected

FEMERAKT , BREE— space-as-delimiter 7 “hh” 28 , M 2R AZFEN EHHBDERN
BRIZ DB ;

M TENE MR ZFAAEER , RRAEINERBEN D RARFORAFS T -—NMIANST , X558
AFHEN AP HERAN S BAER ( F-RRNENL , FoHRNER , E=FARMT, FEMK
WS ) o

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

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

1 row selected

values (CHAR_TO TIMESTAMP('yyyy hh', '2009 09 16 03:15:24') );
'EXPR$0"'
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CAST

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

1 row selected

values (CHAR_TO_ TIMESTAMP('yyyy/hh', '2009/09/16 03:15:24') );
'EXPR$0"'

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

1 row selected

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

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

1 row selected

BR , MREREET A (MM) , NRIEEIEET X , BUTEEE DN, 29HY -
BARUEEFHMAND , RbEERN A RE R ERE T X/ 8/

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

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

1 row selected

ETROMMEREWY , R K" BLEARF

values (CHAR_TO_TIMESTAMP('yyyy-MM hh',6 '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

BETRN=ARIT , £R X" HHAA

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

LEBEIR “yyyy-mm-dd hh” IETE 7 /MET (hh) , SRBEDHHF. AT hh ZERE 4 MRIS/TR Wit
HEFFEUE # A FRFER “2009-09-16 03:15:24" M58 4 MRiE/TE ; F4 M ER 03, RAEAEIEEvHH
B, BTEEREE mm thREE ss, REEAELH mm M ss ERINESANBE , BIF,

values (CHAR_TO_TIMESTAMP( 'yyyy-MM-dd ss',6 '2009-09-16 03:15:24') );
'EXPR$0"'

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

1 row selected

LEBER “yyyy-mm-dd ss” IEERAFFEHNE 4 MRS/ TEFAER (ss). WAFRFH “2009-09-16
03:15:24” 1958 4 ML ER 03, TRABRPIEENWHA LE ; F BB TERPBUREEE hh tURFE
Emm , RitEAETHNRIAMESNRE  BE.

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

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

1 row selected

L HEAER “yyyy-mm-dd mm” EEFRAFZRFENE 4 Mg/ TEZRESH (mm). BAFRS
“2009-09-16 03:15:24" L 4 ML ER 03 , CRAEIRFPIEEN 2 H W HE ; HEBTERPEEER
TE hh & EIEE ss , HtFEATCTNERINMESNKRE , BIE,

BEZRM , RD K" WA
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values (CHAR_TO TIMESTAMP('yyyy-MM- mm', '2009-09-16 03:15:24') );
'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

XT o RENE

BARPN D RBALRASHAZRHERN D BAAATE ; @AZRSRHOEX T EIPTX B8RRI AR S5
RAUHEZHN,

BR—RIRG  ESATHINESHST , 2500 F. @ , —RIBGIREARTSINEIFEAD
7. MASB DT, Efiparallel AEGIFHER , LT RAGEATX—o

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

LFEMRHIEXKT , BN 2009 FR—MANTEZE , M AKRRERFHE - NEARF (MM).

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

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

1 row selected

FEBROIZAARS , RERN DR Rparallel 89 ( FAIXFHL , EENES ) , HASMEX THMEMGR
AR AEZN,

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

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

1 row selected

LFEBROIZAEARS , RERN DR Rparallel B9 ( AIARHL ) , FESMEN THNNHATHBRATES
f9,

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

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

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy|MM|dd hh|mm|ss', '2009|09|16 03|15|24"') );
'EXPR$0"'

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

1 row selected

values (CHAR_TO_TIMESTAMP('yyyyeMMedd hhemmess', '2009@09@16 03@15@24') );
'EXPR$0"'

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

1 row selected

LEBROIZATARS , RER 2B Rparallel B , 8 MEARFHNESRTEZN,

EUTREIP , EEE , RENFHEFNBERSSBERE vy FEAFEBBEARLBRTING
Ro £KK TIMESTAMP ERUERF AL HNEERREBMERFHRFNE - TR,
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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

B [B) B % R 9 A =B

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

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

1 row selected

EEE , CAST FZ TimeStamp-Literal T EF B 'WEEEXyyyy-mm-dd hh: mm: s's MR ZTERE
MMEAER D ER K |, MR FREA N IEEMARIEL |, TR

values( TIMESTAMP '2007-02-19 21:25');
Error: Illegal TIMESTAMP literal '2007-02-19 21:25':
not in format 'yyyy-MM-dd HH:mm:ss' (state=,code=0)
values( TIMESTAMP '2007-02-19 21:25:00');
'EXPR$0'
'2007-02-19 21:25:00"
1 row selected

o MREHMEEHARTR |, WAREREMT -

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

No rows selected

(Because the timestamp literal requires 19 characters)

XLRBIEAFER TRV ES A HRE,

SR SEE: NI

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

'21:23:45"

1 row selected

BXEZELR | 555 Note A,
DATE

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

'2007-02-19"'

1 row selected

XA

HEE , FAHEMN CAST ERATHRHN TIME = DATE M FAFRRERER S IR ReTEH B
PR H s,
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WTAR, EXATERAT , BEKRMK

- FHRRFEREEEERRBETRNEE =X
. [ERRIRMESL ("B /A2 Hiseconds.milliseconds' ) R EBEALEMHIE , R
- EENBEHFERAD , TERTFRBER,

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

KW, AAEEETAENNEEAN BHER.

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

KW, BREaaFAFEN BHNEREESR.

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

KW, BREaeTATEN BHNEEESR.

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

'2009-02-28"

1 row selected

BORENEEET BHFHENEBRRER,

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

'2007-02-19"

1 row selected

RIERANECEFFZHFEHERN DATE 28 EBEi G FZF RN TIMESTAMP,

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

KW, AN ERDHEAENHNEER (¥).
( RAFEEDNEY , BFRLEN. )

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

AW, RAEEETHIRNDMEBERT.

values(cast('21:23:34.11' AS TIME));
'EXPR$0'
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'21:23:34"
1 row selected

ZFRY , RRAEEE T MU EBRTR.

values(cast('21:23:34' AS TIME));
'EXPR$0'

'21:23:34"

1 row selected

WREIZFARY , EERACEETHRNEBRTIER , BRE25Y,
BHRENE R

[BIFERY CAST EREIRIREHRFTRE—NFER , 580 MINUTE, HOUR., SECOND,
MR ERIBREREZNFE , 5120 MINUTE TO SECOND , ML , TR :

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

No rows selected

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

1 row selected

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

1 row selected

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

No rows selected

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

1 row selected

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

No rows selected
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NTHEMD , FAPFTHBITBENRANE L,

values cast(interval '1.1' year (1,1) as decimal(2,1));
Error: org.eigenbase.sql.parser.SqlParseException: Encountered "," at line 1, column 35.
Was expecting:
"y" ... (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 '1l.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));

Fom +
| EXPR$0 |
Fom +
| 1.0 |
Fom +

1 row selected

BXEMRSE , ES5H SQL BEA : EZ R,

B 5

Amazon Kinesis Data Analytics T X FEEFHEER N ARE, X5 SQL: 2008 fREEE MM, FEER
BRABBNEES ERNBESSENBREMRR. 60, ZFEH time_in_millis ##5 B BERE

time_in millis * INTERVAL 'O 00:00:00.001' DAY TO SECOND

iz -

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

'5000'"'

1 row selected

H HA A B[R] B 2K

HUTHERKS BHAMEEX,

£

o BX (p. 112)

- BHARTRIERIREE (p. 112)

- BEL, WRBMERBZESR (p. 124)
- BEIRBTREIER (p. 129)

« CURRENT_DATE (p. 132)

« HF_ROW_TIMESTAMP (p. 132)
« CURRENT_TIME (p. 132)

+ CURRENT_TIMESTAMP (p. 133)
« EXTRACT (p. 133)

+ LOCALTIME (p. 134)

+ LOCALTIMESTAMP (p. 135)

+ TSDIFF (p. 135)
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Bt X

Hrp |, SQL ¥ /8 CURRENT_ROW_TIMESTAMP S FRALTXHER , RAERERETHXRHLE D
DRENES , MARXXEEANZTRE. XRAAEAMES ROMS EHRZEWXEXZ  RAEAR
BFOTRCRS  EREZHRE At TERNNREBTERMRIFNESR

LOCALTIMESTAMP, LOCALTIME, CURRENT_DATE | CURRENT_TIMESTAMP #4& 4 R BIXMIT
EBHIREBENENE R, 248 CURRENT_ROW_TIMESTAMP &R 874K —TEEM —AE ( BN
A ) 91T,

LA LOCALTIMESTAMP ( i CURRENT_TIMESTAMP = CURRENT_TIME ) fER Ef—FiETHERESE
RBTERNBARERETH. MRZIKNETE CURRENT_ROW_TIMESTAMP , &N i B 1TE 43K
B—NHITEN TIME & , RRZTHRH LB AE,

EMNBHREREARENARIBS (FlIn, BEFRHEX) , BEH EXTRACT (p. 133)

B [X

Amazon Kinesis Data Analytics 7 UTC Rt , FrE R R EE#E A UTC R El R,

B HA B[R] FR R B 2R
BULERATERNZREE A BANNEEN, BARNNERXZRFRERM A 2 22 LR “a” B 27 1
Tel 577, BIMFRAR MR TE,

BXRESZELR , 52 . 3 SimpleDateFormatOracle M4 k£,
Note

MREAEEMFH , WeiTHERXtHaSHAREFAES , AIEERTBRERMAFHS
HATHR,

EXLTTRANEXNFE (REM A R 'Z UM ' B 'z WFRBEEMBZER ) o

= A BT (R4 BRI i
y F5 F4 yyyy; yy 2018; 18
Y EHF F4 YYYY; YY 2009; 09
M —FHHA At g@%; ®, MMt A; tA;
w —F i E BF ww; 27
W monthonth BF w2
D —FHEAES ¥ DDD 321
d month F# A A 2 dd 10
F month 1 #Y B 5 ¥ F2
E BFHBEA XA Ef—; 28—
u EB¥ (1=EH BF 1
-, .., 7T=2HR)
a LEFITFRE XA T
H — R fy /BT (0-23) b & 0
k — R ET (1-24) ¥ 24

112


http://docs.oracle.com/javase/7/docs/api/index.html?java/text/SimpleDateFormat.html

Amazon Kinesis Data Analytics SQL %

B Bet R B

H HEA R B A ERXTR Rl

K FHFITHEHERE (0-11) | BF 0

h LFIFFNE (1-12) BT 12

m — /IR 2 30

s DHAR nF 55

S Z% 2 978

z BTX —RE X RFFRARNE ;
RFFERARE ;
GMT-08:00

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

BALEZERYYYY WTEEERFERBEBIHRTER,
XA

MREEEAFENBEN 4 NMHLES | NEATERK ; BN , FARESIRELR (WRE ) . @i
i, AMEASTES  BEXFRNBETX.

H=

B EXFENBERE MY RENBFATERIXME, EHEF , RIFEDRH N
BHFR , ENLBHEXFTINHRE,

4
WRERBRXBFOEARLFA , WAL TAM,

o BRI, MEEXNFEOKREN 2, WEFHBIA 2 V8 ; BUESBRBRILF.
s ATHTHEN K NREXF/OBEXRT 2, ULLHFSL , BRFTERBRER. Bt , F/A “‘mm/dd/
yyyy” = , “01/11/12" @HE 7T 1 B11 B 12 H

EFABENEAER (“y R yy ) BITHEN , SimpleDateFormat A BBRHEF FEMILHREEERD,
CEINEHFEERE 80 F£28 80 F2HFM /G 20 FRMEFX — K SimpleDateFormat SEHIE 812,

Flan | A “mm/dd/YY” X H SimpleDateFormat 812 F 2018 £ 1 A 1 BEISEH , =/ E “01/11/12" FF
WEABN 2012 F 1 A 11 B, MERFE “05/04/64" FER N 1964 £5 A 4 B, EHEMEES , REH
character.isDigit (char) EX W EFEANRFTARNZRHEET LERTARINME, TAEGHRFTZRE
Blan—IBHNFRR, SNEEFSUBNFRABRITR2ERTWAMRERSR (Fl 1) , BRETEHE
B, Rt , “01/02/3”  “01/02/003” WEMERSLT 1 A2 B, 3 BHER. R, “01/02/-3" #HEF AL
JTHI4%1A82H,

BN, RENABARGR/ENRE, X THICANEN , IREXFZROBEN 4 HES , WEABRTRHE
BB, BN, HEABARENEESIRER K.

FrEAIEE (Sys)

Char to Timestamp HBIR & E AN REE K2 — , BREATFRMEAHE X EF H A F R P ol 2
B8, FALEY  SUAEEEEREAEREANEAEFTRABNHLEIS , HEIBNISXLETHH
TIMESTAMP f. At , BEEHRE—MARAMEN BB WER, fim , EEAENA |, MigE
'yyyy-mm o
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B Bet R B

MANBHNBEZFETUT S ZENEENETHS (yyyy-mm-dd hh: mm: ss') . MRFAEIX L TEE
FETENHAZEES | 7F H'yyyy-mm-dd hh: mm: ss'EI2EAENR | WA F/H B TERRZIRF 7
BRAE, B, B, i, 2MF , 610 '2009-09-16 03:15:24 ' yyyy TEERKEF® ; hh IR KEFH ,
KRG 24 DEtEtEh,

BXFABEEREPRNELR , HS Mk SimpleDateFormatfE B & X Wik £,

CHAR_TO_TIMESTAMP £ E¥iA A P FEASEENERENS T, ZERES TIMESTAMP 4 RN fE
A TIMESTAMP B84 F A input-date-time BEERPIBEEMNE, £KH TIMESTAMP H LT ERTE
MEREY TIMESTAMP A {2 EXAYAE BI 3K 3 input-date-time &, BHRPRIEENZRHERRIAME (AT
X ). CHAR_TO_TIMESTAMP {£ A #ERE R AL SimpleDateFormatfE R B XML L, BXEZELR ,
B2 B EE (p. 129)0

EEBAREEM TR

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

Hep | <format_ string> 28N FFEM <date_time_string> #2185 EIHEHNR , <input_date_time_string> 2
#imA TIMESTAMP 4 RH R F RS,

HEE SN FHBLIARS|SEIEXK , HH <input_date_time_string> B &N TRMAT T HEBRH
HHNTENEER , BNFREEFER,

540 , B9 input-string-element EVES MM X BB BTENT 1 B 12 2 AINES | B T AEHTNR
REMW A, R# , input-string-element EUE S dd MR AMENTF 1 8 31 ZEHES , AR HEHM
EAEHTREZERWEL, (B2, MEMM A 2, N dd FEEHN 30 H 31, AR 2 AMNKEEXHNE
fo )

MR, 2EHHEY , MABRERNT , Bt , SRRPERILEEAGE  FERAT FTAIX , &
REBIDWERINBBEN 01,

Bl , A “2009-09-16 03:15:24" ER A FRF &R , BRIREN IS A BN RE , HMFE ( 0/,
DHHEY ) NE.

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

Z R F = TIMESTAMP 2009-09-16 00:00:00,
MRFUERRPRE T MM o s MEKT A, XRAY , WA TRARATR.

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

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

ATe2EERHNEBNERZRASE (p. 116) 2R T AT RIREEH H TimeStamps BIEMRF 4 A F5&F
ENFEZ AN R,

Note

WAZFRATER “yyyy-mm-dd hh: mm: ss” WEXRE FESEFHHEF. Rt , FHEW “2009
F£9H16 HEH= 03:15:24" 2 XHNMAZTRLETRER , RERETSTEEMH L,

KT o RAFNE

BTN, RBELXAERAZTTEAIN 2 REELTE , HERAZFEFNEN T AR B8 &R 157 83 A&
DR TEZW,

BR—RIRG  ESATHINESHST , 25¥IF. @, —RIBFIREARTSINEIFEAD
7, RAERSDT.
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B Bet R B

pign , AR EIREE S5 A F RS EBX ST,

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

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

1 row selected

MRRMAFHRPNENNNRRGEAF A TER , WERFRY , WA T RO R

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

BRGIFBREEMAT , @A 2009 FR—MAMNAERE , XERRFHE—NMEAR (MM),

RUNFHBRNBERSSBERE vy LA TFEBEBAHBRTINER. AT RAGREHEIRE
£, ERFHERREAMRUFARFNE - TER,

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

{5 A8 AR 0 2 B [R) B A 7R 5

BRI F BRS8N FRFRETE, XBEWERTRE ‘yyyy' Z/EEE ‘hh” , W REMEZ G ER KT
BE. flmn, LTHEIREREESFD , RAEEENIY , RREESH , HEEHRER.

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

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

1 row selected

HTERPFEFEANBNEBLN , Rt eNERAFFEPHERZE , fih TIMESTAMP R FHMEER
B®RT 01, BRI MOHEENE-AMNE=MRAE , Btk 09 TR T MEY , 16 BT 28 JLYH
PR BEERN , BERT 00,

FOUANTUEMER , U EERAFZHEEEN S BHZEERFREAK , EH—1 hours:

minutes: seconds i% B,

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

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

1 row selected

HEZT , TENEREAKEERNEE— space-as-delimiter 7 “hh” 28 , MAR2HAFZR R B HAHA
PERNENE S BEFZE.

values (CHAR_TO_TIMESTAMP('yyyy hh', '2009-09-16 03:15:24"') );
'EXPR$0'
No rows selected
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B Bet R B

BLTEMERCFTAEER , REANEINERMERN D RAFFORARET —NMIBAFIT , XEERAF
RN ABEEPERAND RAER (F—HBRNENL , Fo-HANZEHE  E=FART , FEMNRIT

5)o

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

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

1 row selected

values (CHAR_TO TIMESTAMP('yyyy hh', '2009 09 16 03:15:24') );
'EXPR$0"'

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

1 row selected

values (CHAR_TO TIMESTAMP('yyyy/hh', '2009/09/16 03:15:24') );
'EXPR$0"'

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

1 row selected

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

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

1 row selected

B2, MBERIEET A (MM) , MRIBEIEET X , ENTERENT, DHRD.
AT o245 E f i E BN R RF AT

HER WAFR S HHTIMESTA EE

'yyyy-MM-dd "2009-09-16 "2009-09-16

hh:mm:ss' 03:15:24" 03:15:24"

'yyyy-mm' "2011-02-08 12011-01-01 FTHMERIEET
07:23:19" 00:02:00" —FEME—oH , Bt

WATRE (‘02") il
BEoATERED .
BIVEATAME (01
BURNETRIR (007).

'MMM dd, yyyy' "March 7, 2010 '2010-03-07 B, EEERAE
00:00:00" “March” PEB ; #E4REY
“ESZER SRMATRS
PTi o

MEBRRDES |, W
A\ 7Y 5Bt AR
ES , BURERE ;

WMRBAFHRRDE
5, WARAR th AAER D

ES,

'MMM dd, ' 'March 7, 2010 11970-03-07 EXE , LENERT
00:00:00" FERERHBR/R , S
#WH TIMESTAMP £ /4
ZLETHRENER ,
BD 1970 &,

'MMM dd,y" 'March 7, 2010' '2010-03-07 £ EEEER , R
00:00:00" BMAFHFERE 3A7A10
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B Bet R B

B LN ST

"M-d" '2-8"

'MM-dd-yyyy' '06-23-2011
10:11:12"

'dd-MM-yy '23-06-11
hh:mm:ss' 10:11:12"

'MM-dd-yy '06-23-11
ss:hh:mm' 12:10:11"

'yy-dd-MM '06-23-11
ss:hh:mm' 12:10:11"

HHETIMESTA

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

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

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

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

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

xE

B”, D% H e R 2
“0010-03-07 00:00:007,

mERTR | AR ERD
yyyy HEARF , MIERAX
AEHE (1970 F ) H95%
BEH,

WA FRFE 2—8-2011"
LBIEEINER ; £
A '2011—2-8' T4 H
FALE , BN 2011 F
TEERAMD

I RERA 5 AR
UEERBITSEND
WBRF (WLEFTR ) #A
T, HTRRERET
MR, ZENY, it
EHE TIMESTAMP
ﬁﬁ:ﬁﬁo

EA UREEIRFEH
WARF , REZINFS
ERUHENMATREN
ENMErE, UTT—
AN TBI R EAR T8 AT
HEEARTRFHEEGHER
e X ( ARERNE
4 TIMESTAMP ) |, {8
eAHEE T JLRET L
OB N TR S

# L EEARERSD
B & B % B IRF
ErEnRGER , B
B UL BA R AR /N 2 BT T
TROBZE ; BRE
TRAFHEEHAH
BAEXRAE , BRED
Z B0, Bt (A ded
HE ) 25 LEA A
*Hlﬁjo

LEEANRERRE
15 40 M A 471557
¥ ( &5 LEARGIAE
b))  mBwAFFSH
REFAE, EXHER
T, il TIMESTAMP
ERMAFFREAE—
IMERENFH , F=
IMREENBH , E=
MERENAG.
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B Bet R B

B

'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"

HHETIMESTA

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

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

"12/19/11
00:11:12"

EE

W EFFR | FEERS
BEBRUPBENBELT ,
W TIMESTAMP f&E
Aoo®, FEHEN
y RS A= EHE
MER . BRIIRMWMA
FHBLEFREAT 1
MAR 11 ERER,
0 '23-06-1 10:11:12

v s AR B R
'0001-06-23 10:11:00'

R ER A A ATE
HEEfERARIE
NOBERALT |
mEFriR, fERGEA
fF hh, 12:11:10
00:11:10 Ky A Bt [E &
FEREEHNE AR,

118



Amazon Kinesis Data Analytics SQL %

B HA B (8] SR iR B 3K
1EAR WAFRRSR HHTIMESTA zE
'MM/dd/yy '12/19/11 12011-12-19 WAFZEE
HH:mm:ss' 12:59:59'" 12:59:59" {H'2011-12-19
00:11:12'E
'12/19/11 '2011-12-19 £1'2011-12-19
21:08:07" 21:08:07" 12:11:12 ' IXMERS
KW, AR 2011 FR2
— N\
' NA |, IE40 template-
120111219 sting BRI
T B MM/dd/yy
12011-12-19 HH:mm:ss'.
12:11:12"

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"

BiEE 117

'12/19/11
00:11:12' EEMER
SKM (ry/MM/ddY) ,
ER 19 FREMRNA
7 Bt '12/11/19
00:11:12'¥E .

'2011-12-19
12:11:12"¥ER®WA
2KM , RAHTS
EERPHRITIRT
Bit , '2011/12/19
12:11:12'1Efm.

BEE NTFHRF 122
ZEREtE ( BIT4M
B ERYRtE ) |, DEHR
BARFSAR HH A=
hh , ¥ BB AFRFHHS
ML 24 /et IRt 38 E
THHkLretE |
BFM 00 B 23 F&,

51 BA T

HH , 12:11:10
00:11:10 B9 5 AR A &
BETRMEN , E—1
ETFHRE , =4
22 E#etE,

MESTAMP( 'y/
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B Bet R B

R WAFRRSR HHETIMESTA

CHAR_TO_DATE
BREEENERFHRFFHRERN B,

zE
EFUBASR hh , M
12:00 & 11:59:59 K98t
BERER:

o H{EHBAR hh: mm:

ss , WA E BN
B¥E'00:09:08'
THRAZERSE
'12:09:08' F % A F 4T
£1'00:09:08'; 1 ,

o ATEVBASF hh:

mm: ss , BIAF
T ER A9 Bt )
#'00:09:08' B L
2% 100:09:08"

AR S N R
2R A 5 e i)
#'12:09:08"' &
F83E 12:09:08"'.

CHAR_TO_DATE( format,dateString);

CHAR_TO_TIME
BEEENKAFHRSTHRERN A

CHAR_TO_TIME(format,dateString);

DATE_TO_CHAR

DATE_TO_CHAR ¥f H ¥ N FR/F R,

DATE_TO_CHAR(format,d);

He d RIGHRN FREMN B M.
TIME_TO_CHAR
EABRACFHRERCTE . PRI E R0 R E Y — 25

TIME_TO_CHAR(format,time);

TIMESTAMP_TO_CHAR
EARIMLPHRFHARERCNTE. UPFEHBEN BB,
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B Bet R B

TIMESTAMP_TO_CHAR(format,ts);

Heh ts 2rtEE,
Note

WMRHBMAN null , MHHBEFREFFEqull’,
TO TIMESTAMP
$F Unix BRI “YYYY-MM-DD HH:MM:SS"#& X8 SQL B E S,

B

TO_TIMESTAMP(unixEpoch)

S

unixEpoch

KA B“1970-01-01 00:00:00"UTC LARHZEREHE A Unix BTEIZ , K BIGINT EX KRR
Rl

TIBIESE

LT ROETF RABREHRESE , FER (Amazon Kinesis Analytics FF A A R IEF) FHAIIEI N —EB
o

Note

EERRAIBIEELLEE Unix B Z{E (CHANGE_TIME).
E={TENRA , BEE— Amazon Kinesis Analytics ST , ZMNAEFEE RHIRZTENRA
T BT HRUNMABIZE Analytics B ARFMNE B RFIBREABMATR , 3 H (Amazon Kinesis Analytics FF
RARIERE) FHAIET,

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),

change REAL,

change_time BIGINT, --The UNIX timestamp value
price REAL)

1 Unix BFE B ##R8 SQL B a1
ELRBIFR | BRPH change_time EFEZRANARFARFH SQL TIMESTAMP &,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
sector VARCHAR(64),
change REAL,
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B Bet R B

change_time TIMESTAMP,
price REAL);

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

SELECT STREAM TICKER_SYMBOL,
SECTOR,
CHANGE,
TO_TIMESTAMP(CHANGE TIME),
PRICE

FROM "SOURCE_SQL_STREAM_001"

E=ROImEHNREATRABELL

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  NJN RETAIL -1.51 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 QXZ RETAIL -0.33 2017-05-16 19:07:

-\-—-*“‘.—.— _'.F"—-—-.-PH-J# -—-,_"—‘-H""_-H.-—'\-. ..-LA_..,.‘-&I_-"L‘

=z
EE

TO_TIMESTAMP 72 SQL: 2008 ¥r/EM —E4 . ©RfAmazon Kinesis Data Analytics B3 SQL ¥ &.

UNIX_TIMESTAMP

F SQL BHEIB R A Unix BHEIE , FE#EHB“1970-01-01 00:00:00°UTC AR ZRHERTR , AXH
BIGINT #& =

Bk

UNIX_TIMESTAMP(timeStampExpr)

W

timeStampExpr

—-\ SQL TIMESTAMP {&,
atl

TSRS

LUTREBETFROIBEHRESE , FER (Amazon Kinesis Analytics FF & A RIEF) HHIAITEI M —ZB
o
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B Bt 8] 5 #R B B

Note
EERRFIBEEL TS AIEE (CHANGE_TIME),

BT8R, BEE—/ Amazon Kinesis Analytics AR , ZNARFEERIIBRETENEA

o ETHUMMAIE Analytics MAEFMNEE ROIRERBEAR ,

RARIERE) PHAIE,
BERUTRANROIRRBIES.

&1 (Amazon Kinesis Analytics FF

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),

change REAL,

change_time TIMESTAMP, --The timestamp value to convert
price REAL)

w1 R R B R R Y UNIX B R

ELRBIFR | BRPH change_time EFERANARFARFH 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_001"

=R ERESAT AR,

Y Filter by column name

ROWTIME TICKER_SYMBOL

2017-05-16 19:58:46.945 TBY
2017-05-16 19:56:47.945 HJW
2017-05-16 19:58:48.947 SLwW

2017-05-16 19:58:49 949 ASD
____‘F."-“

P ==
EE

SECTOR

ENERGY
RETAIL
FINANCIAL
RETAIL

CHANGE CHANGE_TIMI

-0.33
-0.33
-1.51

-0.48

B N W e e il

149491432600
149491432700
149491432800
149491432900

e A s

UNIX_TIMESTAMP T2 SQL: 2008 #r A —E2 . & =Amazon Kinesis Data Analytics E#& SQL # E.
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HE., BYEEMFREERF

B, sfR&AMERBEEN

BARBER +, -0+, -0+ -0 -0 oo

BRIER R EE
+ ho B + [EfE =A@

EfE + BHetE = B et

B et + BfE = B et
- bz Bl fE-E R = [

datetime-B /@ = B #IT(E]

( <datetime> - <datetime> )

B, sRENEREH
#F (p. 124) <interval qualifier> =

B i i PR
* ES EE * #F = |kE
HF* AR = BB
/ R B fR /3T = EkE
Nl
i by | g5
1 BfE 1" X+ HkRE '3 X [BIFE '4' X
2 BFE 1" K+ [EfRE 34 RENeF | BIFR '+4 04" BXS/NET
3 EPE 1" R-[IFE '3 4' X/ ad [E1B@ -2 04" KE/at
4 EPE 1 F + [EbE '3-4' £5A8 B FE '+4-04' F5 A
5 2 * [Alf@ '3 4' RE|/ et (B Fm '6 8' REI/at
6 E1PE '3 4' REI/NE/2 E1RE "1 14" RE)/ et

HERBI3H,'34 DAY RR 3 R4 /B, RHIZITHHNERRT 24 PEBE 76 IEt , BRA K 52 /et
Bl 2 XRE 4 /MR AME,

Rl 4 £ TO MONTH MR 2 TO HOUR , RItIEENR “3-4" WHRKRT 3 FE4MNA , 140 MA.
ERfles , 2 EATREIRE'34, BN 76 hat , EA—¥3 38, = 1 XFT 14 /it,
A EE R

Streaming SQL XX FRHER N BHiRtE , FH—NER. BANEEEENERARER | TR :

(<datetime> - <datetime>) <interval qualifier>

124




Amazon Kinesis Data Analytics SQL %
HE., BYEEMFREERF

LAR R 51E 7R 7 £ Amazon Kinesis Data Analytics 51 %25 7 7] 668 ARV IR1E,
Example 1 — BYZ ( A7 #HBIKBENW N EVRARD N B4 )

values cast ((time '12:03:34' - time '11:57:23') minute to second as varchar(8));
o ————— +

EXPR$0

o ————— +

+6:11

o ————— +

............... 6 minutes, 11 seconds

or

values cast ((time '12:03:34' - time '11:57:23') second as varchar(8));
o ————— +

EXPR$0

o ————— +

+371

o ————— +

1 row selected

Example 2 — BY &= ( {XPRZ 44 )

values cast ((time '12:03:34' - time '11:57:23') minute as varchar(8));
Fomm - +

EXPR$0

Fomm - +

+6

Fomm - +

............... 6 minutes; seconds ignored.

values cast ((time '12:03:23' - time '11:57:23') minute as varchar(8));
Fomm - +

EXPR$0

Fomm - +

+6

Fomm - +

............... 6 minutes

Example 3 — RE SNEENER ( URBBIFEENHDERT ) TN

values cast ((time '12:03:34'-timestamp '2004-04-29 11:57:23') day to second as
varchar(8));
Error: From line 1, column 14 to line 1, column 79: Parameters must be of the same type

Example 4 — RE#HER ( ARBIIFBENDHRERT )

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day to
second as varchar(8));
o ——— +
EXPR$0
o ——— +
+2 00:06
o ——— +

............... 2 days, 6 minutes

............... Although "second" was specified above, the varchar(8) happens to allow

only room enough to show only the minutes, not the seconds.

The example below expands to varchar(1ll), 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));
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HE., BYEEMFREERF

Fom e +
EXPR$0
Fom e~ +
+2 00:06:11
Fom e~ +

............... 2 days, 6 minutes, 11 seconds

Example 5 — NEIEBEZR ( A XBEIRBIENHHERT )

values cast ((timestamp '2004-05-01 1:03:34' - timestamp '2004-04-29 11:57:23') day to
second as varchar(1l));
o ——— +
EXPR$0
o ——— +
+1 13:06:11
o ——— +

............... 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(1l));
o ——— +
EXPR$0
o ——— +
+2 01:06:11
o ——— +

............... 2 days, 1 hour, 6 minutes, 11 seconds

Example 6 — RE&EEZR ( ARFEAL )

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day
as varchar(8));
Fom————— +
EXPR$0
Fom————— +
+2
Fom————— +

Example 7 — BYZ ( AR R R4 )

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));
Fomm +

EXPR$0

Fomm +

+367

Fomm +

............... 367 days

Example 8 — A% #F (MW BHHER )
MREZBRE ‘R ERNTHEN , TR, WFAXZERZ.
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HE., BYEEMFREERF

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>'

RN LEEBRRBIPER “as varchar’ ?

<expression>1E L HE KRB A “values cast (AS varchar (N))” BZHNEREREE , RELEFEMAMN SQLLine
&% (117 Amazon Kinesis Data Analytics ) ISk 2IREE[E , 18 JDBC FXHFREIZLERRERIZLE
B, Flt, A B BEREF/ETRE,

R AR FlAmazon Kinesis Data Analytics ( F! kill command ) & MR REZST SQLLine Z B ER
HE , BBALRT LM Amazon Kinesis Data Analytics = B & bin F B & HiE1T SQLLineEngine ( A&
SQLLineClient ) , B A LA E3%%& Amazon Kinesis Data Analytics T2k JDBC BItER T B RIRKILE
£:

18 E (8 PR Y FL I

HRIARXFR—NMERTENEARENFRS : fln 10" ¥, EEE , oA B (SABRLAERE
515 ) MRESRF (LAt SECONDS ) , FEAHENEN,

ZIERRANTER :

DAY HOUR MINUTE SECOND [TO HOUR MINUTE SECOND]

Note

YEAR TO MONTH BIREZAENL 2MRE , ™ DAY TO HOUR HIRFERAZEHRIBE , MizE
BHE 2, 3. 5 6 NRAIFTR.

e, AISRBLMEAENEBREEEE , RILXBEWREEARIEE :

DAY

HOUR

MINUTE

SECOND

DAY TO HOUR

DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

ERIX R 2097 E AR X 8% X IBEEN Yo Bt | DAY TO HOUR R "R BB BN 1
"'

% DAY, HOUR 5 MINUTE R#I SRR , LAIEERE | 610 DAY (3) TO HOUR , RREHXEF
BOULBENNE. RABERN 10, RIAMERN 2, BFREFENTRA PRI, HEERE , eNBE
AR 2, HIL , 2BIKE , et (3) B HHREEN , MRS 3) TEZE.

SECOND A LARARE , BEEEAXNLAMIE , EARRTERNSFRIERERF R,
+ R SECOND REISFE , NAILMEE MARKFFH T, Hl20 , SECOND (3,3) A EHZBIEE

999.999 ¥, BN (2,3) , XXFRLE SQL: 2008 MBEFRE ( NiZ= (2,6) , BRMNABENSE
E)o.
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HE., BYEEMFREERF

+ MR SECOND REMFE , WRAEN MW EERE , B THEREY MK Z BN, Hliw, ¥ (3)
RIEY. BAMENDMEREH 3 Uk, BUOEFR , X5 6 IR ERMRRE,

ETE, EXAUAT-HKER :

[+-]'[+-]DD HH:MM:SS.SSS'

Hrh DD BRRTHWEF , HH /M, MM 2%, SS.SSS Y ( MRPWIEETRE , BHN BNV ) .

HIMEEBLABEMEFTR , ETUMEERRBEES , ETRRMNFREEH, AARITSUEERS DD
HH” 2 “MM: SS.SSS” , (EFEEIEE 1R “DD MM”,

B2, TRUWARE , ZEBLSAESREFHELTE , TR :

INTERVAL '25 3' DAY to HOUR ------ > legal
INTERVAL '3:45:04.0' DAY TO HOUR --> illegal

IEf SQL ATHATE , MRRFWEERE , WARTH 2. Hit :
« [fE 120" B RIBEN R RER. PrRERNSERXNHERE 120" 248 (2)

e
- HE 120" 7 EE. MEERBNSEEXNER 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

A, I8 HOUR. MINUTE = SECOND A2 S FE , NEefS4 T FUTEERN ( 8 SQL: 2008 &
RASEEME 463 FHKR6) , WFAT :

HOUR: 0-23
MINUTE: 0-59
SECOND: 0-59.999

FRAEMRAMY , E—NFRZBRERAD TR :

YEAR
MONTH
YEAR TO MONTH

ALAGIEE A M/ — B ERE , RAME 10 MERIAE 2 2HEM,
FEANEERXRN 'YY-MM', IR MONTH 2ERZFE , NIEHHE 0-11 HSEE R,

<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> := <non-second primary datetime field> [ <left paren> <interval
leading field precision> <right paren> ]
SECOND [ <left paren> <interval leading field precision>
[ <comma> <interval fractional seconds precision> ] <right paren> ]

<primary datetime field> := <non-second primary datetime field> SECOND
<non-second primary datetime field> := YEAR MONTH DAY HOUR MINUTE
<interval fractional seconds precision> := <unsigned integer>

<interval leading field precision> := <unsigned integer>

B HA A B (R AE =X

AR RRXH BN AEXFHEREE. EXEEXFHES , AA S ZEIRMN a Bl z 9RMEISH
FRRTUEINEENARSS. MRFFEIANAFZHEFE-—NELIER , WEFEIAXETHHE
B MERENEAR  EXFHAEFNMAERMFAHRML, FTOHE , ZFIRNAFREFEHE
AHFAE  EETEE , EIRERAZFEEE, " RR—1 855,

NEEW BRI AAGELTATERNFE, M A" 2" LR “a” B ‘2’ WArE 7AW RE. &
XERFENFRINFEES , FSRRFEINFH5IH B AR EEXFE (p. 131).

A 8 R A % BXF & RXFHEBFERER 76

BRI REF G SUA (p. 130) &

£ y E4p 1996 ; 96

—F RN A M A& tA;tA ;07

—FHHA w ¥ 27

2B w #Her 2

—FHRNAS D H 189

month d HnF 10

28 F wF 2

2N E XK (p. 130) eee=tu ; eee=tue ;
eeee=Tuesday

FHFITFFHRIE a XA (p. 130) TF

—XH K /NEt (Oyear) H = 0

— Rt NET (1-24) k BT 24

FE/THEHERE (0-11) K BnF 0

minute, h nF 12

— /Nt 2 B m wF 30

minute s ey 55

Z¥ S Her 978

X z EM AFEFEFRERE ;
AFFEFRERE ;
GMT-08:00
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B # et A AE
B HA sk et A A 4 BXFER DUXFHHFEREI | T
X z RFC -M

BRFRBEEREEN , ANEIINBFRETEINERAR

A

B, MRRXFRNBEN 4 HES , WEATERE BN, £AMEREELN (WRTA ).
e, MRS UES  EEXZRNRETX.

HE

wRLr , EXFZRNBERE MY RENBFAFTERIXMUE. EFEFe , RIEFEDRHNME
WHFER , BN 2BBEXFINRE.

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
012345617829

PEBBANT 0 B 23 2E , FHLHNT 00 M 59 2, ZRASXFLX , BFHLMEE Unicode #x
ERERN TER,

N THITERT , BEZ RFC 822 X,

RC 822 Bf[X
HBRALETEA RFC 822 4 (U X :

RFC822TimeZone:

Sign TwoDigitHours Minutes
TwoDigitHours:

Digit Digit

TwoDigitHours Z4Z/F 00 f 23 Z 8, HEftE X5 —et XHER,
NTHITHEN , HEZ-BRHX,

SimpleDateFormat X 15 “Ztth{t H AT BIER" F/FFR, EXLEFHED , LREXFRAUAERIE
ffc i F XS IRBENER TR, SimpleDateFormat A4 RIER F B UM IR Al ; XBURFIHK
WEF,

=~

BTFROIERT EEXEARBIFE D NAERE B RN RER, LER BN E R EEAPFN XH S et
|8 2001-07-04 12:08:56,
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A A et E R
B #A R e E 48 &R
“yyyy.mm.dd G 'at 'hh: mm: ss z” A7 2001.07.04 K FEFEESH 12:08:56
“BEF, B d, yy 01784 HEH=
“B:mm a” 12:08 PM

“IB'o'clock'a , zzzz"

‘Kimma, z”

“yyyy.mmmmmm.dd GGG hh: mm aaa”

“ILEF , 18 yyyy HH: mm: ss Z”

“yymmddhhmssz”

YYYYYYYYYYYYYYYYYYYYYYYYyyy-M

AFFEESTHBTF 12 5

AEFEESH T4 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 &

ATETZSE TEARF/IMFERT LEUBHRNEAGITTFERNARBERTS,

BAFR

a

3 2 X T I O ™M m o | O

(7]

3

=

A BAsRY RIA
EFITFHHRE
—FHRKE S
month

EHN

EH

R
—XHH/DEF (Oyear)
minute,

— R/ IET (1-24)
FF/TEHEtE (0-11)
—FHHA

— /e R By 2
minute

ZY

—FHHA

EHN

F4

UXZHHBFZRAEN
BN

08 M M % wm oM M %
S 4 4 @ 4 O W 4 B

H
T
189
10

eee=tu ; eee=tue ;
eeee=Tuesday

tA;tA ;07
30

55

978

27

2

1996 ; 96
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CURRENT_DATE

EBXEF SR EA PR DUXZHHBEFERER | Rl

z X B REEFRAHERE ;
KREFEFRERTR ;
GMT-08:00

z X RFC -M

CURRENT_DATE

HEWITH , BL YYY-MM-DD IR [E %4 5] Amazon Kinesis Data Analytics &4t H .

BXEZER , BEEH
CURRENT_TIME (p. 132), CURRENT_TIMESTAMP (p. 133), LOCALTIMESTAMP (p. 135), LOCALTIME (p. 134)
MEH_ROW_TIMESTAMP (p. 132)0

w5l

o +
| CURRENT DATE |
o +
| 2008-08-27 |
o +

= 8l_ROW_TIMESTAMP

CURRENT_ROW_TIMESTAMP 2 SQL: 2008 #5EAIAmazon Kinesis Data Analytics § B, LtEEUIRE
Amazon Kinesis Data Analytics M FARFIZTIEE XM ZHFI At A&, CURRENT_ROW_TIMESTAMP ##44
RUTC R E , M R4 X,

CURRENT_ROW_TIMESTAMP AL FLOCALTIMESTAMP (p. 135) , E&RKFNE—TRE —HH
N
LA LOCALTIMESTAMP ( 8 CURRENT_TIMESTAMP = CURRENT_TIME ) fER Ef—FiETHERNESE
RBTERNBAFTEHEETH.
MRZH| KN EE CURRENT_ROW_TIMESTAMP , NI N HITHELKRE—NHITEN TIME & , R TRiZ
1THY % A 1ED

Note

SQL: 2008 MIBH& B E X CURRENT_ROW_TIMESTAMP ; B 2Amazon Kinesis Data Analytics
B,

BXEZER  FEH

CURRENT_TIME (p. 132), CURRENT_DATE (p. 132). CURRENT_TIMESTAMP (p. 133), LOCALTIMESTAMP (p. 13¢
N HF_ROW_TIMESTAMP (p. 132),

CURRENT_TIME

REEHHITEA Y BT Amazon Kinesis Data Analytics R&i8tE, BHERA UTC , MARA#E X,

BXEZER , TR
CURRENT_TIMESTAMP (p. 133), LOCALTIMESTAMP (p. 135), LOCALTIME (p. 134), %4#i
_ROW_TIMESTAMP (p. 132) FICURRENT_DATE (p. 132).
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CURRENT_TIMESTAMP

| 20:52:05 |

CURRENT_TIMESTAMP

LB ARt EEMN R E YT R IEE RS E B ( 21T Amazon Kinesis Data Analytics FWEREHRE Y ) o
BXELZER , ESH

CURRENT_TIME (p. 132), CURRENT_DATE (p. 132). LOCALTIME (p. 134). LOCALTIMESTAMP (p. 135)
AL 3_ROW_TIMESTAMP (p. 132),

T~

o +
| CURRENT_TIMESTAMP |
o +
| 20:52:05 |
o +

EXTRACT

EXTRACT(YEAR |MONTH | DAY | HOUR | MINUTE | SECOND FROM <datetime expression>|<interval expression>)

EXTRACT BREM BE, A, NEBRERKERNPRERN—NFE. IR ¥ 2ANMEFRERRE
BIGINT, XF SECOND , ©3RE DECIMAL (5,3) #8EZ®.

‘Eitji
a7
w5l
B gR
2
EXTRACT(DAY FROM INTERVAL '2 3:4:5.678' DAY
TO SECOND)
3
EXTRACT(HOUR FROM INTERVAL '2 3:4:5.678'
DAY TO SECOND)
4
EXTRACT(MINUTE FROM INTERVAL '2 3:4:5.678"
DAY TO SECOND)
5.678
EXTRACT(SECOND FROM INTERVAL '2 3:4:5.678'
DAY TO SECOND)
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LOCALTIME

i
#

2R

EXTRACT(MINUTE FROM CURRENT_ ROW_TIMESTAMP)
where CURRENT_ROW_TIMESTAMP is 2016-09-23
04:29:26.234

EXTRACT (HOUR FROM CURRENT_ROW_TIMESTAMP)

Hs CURRENT_ROW_TIMESTAMP 2
2016-09-23 04:29:26 .234

B EA

EXTRACT AR TR EHE , WU TEEHA T , ZEBEATHER TIRE 30 5484 FRH A
_ROW_TIMESTAMP (p. 132)& p_time B%i Ao

CREATE or replace FUNCTION FLOOR3OMIN( 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 ) ;

BAAERNTREGRNE

SELECT stream FLOOR3OMIN( CURRENT_ROW_TIMESTAMP ) as ROWTIME , * from "MyStream" ) over
(range current row ) as r

Note
FEHNRBRIZRZAELLET —NE R WRMyStream, ”

LOCALTIME

IR [El#Z BRIZ 1T Amazon Kinesis Data Analytics FIFMEE X RITE W L RIET A, A< AT [E#R4E 5L UTC
(GMT) BRE , MARA#E X,

BXREZER , BE5H
CURRENT_TIME (p. 132), CURRENT_DATE (p. 132). CURRENT_TIMESTAMP (p. 133). LOCALTIMESTAMP (p. 13¢
MEH_ROW_TIMESTAMP (p. 132)0

=~

VALUES localtime;

o —— +
| LOCALTIME |
o —— +
| 01:11:15 |
o —— +

1 row selected (1.558 seconds)

BR 5l

Amazon Kinesis Data Analytics 731 <time precision>SQL: 2008 H{5EMN Wik S, X5 SQL: 2008 ¥
HEE .
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LOCALTIMESTAMP

LOCALTIMESTAMP

IREEEIZ1TH Amazon Kinesis Data Analytics S A7 LR IREE LM HRiet A&, BTRBL UTC
(GMT) IRE , MR R4 AT X,

BXEZEER  FEH

CURRENT_TIME (p. 132), CURRENT_DATE (p. 132), CURRENT_TIMESTAMP (p. 133), LOCALTIME (p. 134)
MY F_ROW_TIMESTAMP (p. 132),

=~

values localtimestamp;

o +
| LOCALTIMESTAMP |
o +
| 2008-08-27 01:13:42.206 |
o +

1 row selected (1.133 seconds)

B 51

Amazon Kinesis Data Analytics 31 <timestamp precision>SQL: 2008 FigEMN Tk S, X5 SQL:
2008 tRELEEM .

TSDIFF

MRAEASHA null , NRE NULL,
ZN  REFRAEBCENEER ( LER LA ).

B3
Ta
TSDIFF(startTime, endTime)

startTime

KA B“1970-01-01 00:00:00"UTC LRI ZER KA Unix BB E , LA BIGINT EREX TR,
endTime

KA E“1970-01-01 00:00:00"UTC LARKZEM HARKXA Unix BHHEB , B BIGINT X R R,

Null B9ZX
AT AHHEBIER T Amazon Kinesis Data Analytics E#% SQL I ZE .
E3 ]
« COALESCE (p. 136)
« NULLIF (p. 136)

\
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COALESCE

COALESCE

COALESCE (
<value-expression>
{,<value-expression>}... )

COALESCE BRI —MRERXIIR ( MTAREAWRBEMLAMEE )  HEEFIRFHE - FESH,
MRMABRKXENZ , Il COALESCE REIZ{E,

=~

30y RS
COALESCE ( “#&¥") wF
COALESCE ("#¥'. null, '"#X') BmF
COALESCE ( Z&. null, 'sofa') DR
&} (=, 2. 5) 2
NULLIF

NULLIF ( <value-expression>, <value-expression> )

MERNMHASHERE , WRE null,, BUREE—ME, ANMSHRLARTHREOEE N5 RF
o

=~

B2 “R
NULLIF (4,2) 4
NULLIF (4,4) <null>
NULLIF ( 'amy' , ‘fred") AMY

NULLIF ( 'amy', cast ( null #£39 varchar (3) ) ) AMY
NULLIF ( cast ( null #E39 varchar (3) ) , 'fred') <null>

F L

A RH ETIR T Amazon Kinesis Data Analytics [E#% SQL K 3B R K.

£

« ABS (p. 137)

o RILMR/KRILIR (p. 137)
« EXP (p. 138)

136



Amazon Kinesis Data Analytics SQL %
ABS

- FLOOR (p. 138)
« LN (p. 139)

- LOG10 (p. 140)
- MOD (p. 140)

- POWER (p. 141)
. STEP (p. 141)

ABS

BREHASBNENE, BEElIMERMASHENZE,

ABS ( <numeric-expression> <interval-expression>

)

=~

B 2R

ABS (2.0) 2.0

ABS (-1.0) 1.0

REAL (0) 0

ABS (-3 * 3) 9

ABS ( [EIFS -3 4:20 'K E| 54 ) B '3 4:20 'K F 5 4h

MREFEFAcast as VARCHARTE SQlLLine FERHH , ZEIEREHR+3 04:20.

values(cast(ABS(INTERVAL '-3 4:20' DAY TO MINUTE) AS VARCHAR(8)));

Fom e +
EXPR$0

Fom e +
+3 04:20

Fom e +

1 row selected

RIEHR/KILR

CEIL | CEILING ( <number-expression> )

CEIL | CEILING ( <datetime-expression> TO <time-unit> )
CEIL | CEILING ( <number-expression> )

CEIL | CEILING ( <datetime-expression> TO <[[time-unit> )

HERARFSHIAARN |, CICOLING BEIFTHATHASHNRNELK,

MEEH, tESftEERAR—E2EAR , CEILING FREATHETMANZ/ME , EFEURT <time
unit> IEEMRBE,

WREARMASHEANZE , MREZE,
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EXP

T~

B

CEIL (2.0)

CEIL (-1.0)

CEIL (5.2)

RIEMR (-3.3)

EFBR (-3*3.1)

EBR ( BEE '2004-09-30 13:48:23 "B/ )
EBR ( BiEE '2004-09-30 13:48:23 'E 54 )
EBR ( BEB “2004-09-30 13:48:23" TLK )
LR ( BEB “2004-09-30 13:48:23" B4 )

1} ==
A=

-9
B /& 24 '2004-09-30 14:00:00 "
i /5 Y '2004-09-30 13:49:00 '
i /E1 2% '2004-10-01 00:00:00 .0'
i /E1 2% '2005-01-01 00:00:00 .0"

« CEIL 1 CEILING 2 SQL: 2008 #r/E IR LAY bt B B iy [ iAo
+ CEIL (TO <datetime value expression><time unit>) £Amazon Kinesis Data Analytics B3 REF.

s BXEZELR , HSHFLOOR (p. 138).

EXP

EXP ( <number-expression> )

IRE e FE ( K4 2.7182828284590455 ) L A BN £, HiMASH A EMIREZEE,

T~

B

EXP (1)
EXP (0)
EXP (-1)
EXP (10)
EXP (2.5)

FLOOR

g1
2.7182818284590455
1.0
0.36787944117144233
22026.465794806718
12.182493960703473

FLOOR ( <time-unit> )
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LN

HERARFSHIAMAN , FLOOR BREEFTH/NTHASHNEREHK,

H5HH, RRAEBREX-E2AMAN , FLOOR HRE/NTFHEFTHANKZAE , BURT <time unit>

BENRBE.
MREAE ASER null, M FLOOR 3&E null,
ANl

B

#AR (2.0)

4R (-1.0)

AR (5.2)

#AR (-3.3)

BE (-3*3.1)

BE ( BHEB '2004-09-30 13:48:23 'E|/aT )
RE ( BHEB '2004-09-30 13:48:23 'E| 54 )
BE (BHEB “2004-09-30 13:48:23" EX X )
BE ( BtEB '2004-09-30 13:48:23 'E|E 4D )

3 =z

0N

N/

Note

-10

B E & '2004-09-30 13:00:00'

A E B '2004-09-30 13:48:00 '

A [R1 & '2004-09-30 00:00:00 .0'
A E1 & '2004-01-01 00:00:00 .0'

FLOOR (T <datetime expression>O<timeunit>) Amazon Kinesis Data Analytics F1¥ B2 7.
STEP BE¥(5 FLOOR 4 , BRILURHES A NEERRE , fl 30 ¥, BXEZER | #2

BISTEP (p. 141),

LN

LN ( <number-expression> )

BRERMASHENERANE (AN TES e IXNE ) . MRSBAABKH 0, WEIARE, HRWASHEIZ

rHRE ZE{E,

BXEZER , BHSHELOG10 (p. 140)MEXP (p. 138)0

=~

B
LN (1)
LN (10)

ZR
0.0
2.302585092994046
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LOG10

iy

B ES
LN (2.5) 0.9162907318741551

LOG10

LOG10 ( <number-expression> )

RERMASHEIEL 10 NEHXN K. WRSBAAHR 0, M ZRE. SRASHENEREREZE,

]

[ g¢g

LOG10 (1) 0.0

LOG10 (100) 2.0

log10 ( ARHI%E#R (123 RT#H ) ) 1.3617278360175928
Note

LOG10 T2 SQL: 2008 #REEHE ; ©RZIrHERNAmazon Kinesis Data Analytics ¥ B,

MOD

MOD ( <dividend>, <divisor> )
<dividend> := <integer-expression>
<divisor> := <integer-expression>

BREFE NS ( RBBRUE-NMEFSH (B ) HORE. NREHENT , V5| RBRAFHER,

=

B SR
A (4,2) 0
4 (5,3) 2
14 (-4,3) -1
A (5,12) 5

R 51

Amazon Kinesis Data Analytics #4 BB ZIF MM N 0 ( B ) WS, X5 SQL: 2008 FrEHEM
I, EEXREMHRFSH. SR, HBES KB UUER CAST &g B,
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POWER

POWER

POWER ( <base>, <exponent> )
<base> := <number-expression>
<exponent> := <number-expression>

REFE-NSH (EH) NE, MBI SH (B ) HEL. NREHIELN null, WERE null ; R
EBNFREHNIN , RENREZNAAERTREY , W5 ARE,

=~

B &R

HE (3,2) 9

R (-2,3) -8.

BiR (4, -2) 1/16 ..5.. 0.0625
Zh= (10.1,2.5) 324.19285157140644

STEP

STEP ( <time-unit> BY INTERVAL '<integer-literal>' <interval-literal> )
STEP ( <integer-expression> BY <integer-literal> )

STEP f#%i A{& ( <time-unit> B <integer-expression> ) [A & A2 <integer-literal> B S 2L K E 8

STEP WHER T BN MR B H MK, STEP E—MrEEEK , ATFHITELTF
FLOOR (p. 138) KYiR1E, B2 , @I STEP , B LEE —MEEN B REHREABRE TSAE -1

2 o

MEEARMASER null, W STEP IRE null,

B EEHSHW STEP

LEABRKSHBIAMAN , STEP IRE <interval-literal> SHEHEE A T RN B REREH : IETFHNT
<integer-expression> S, I , STEP(23 BY 5) JRE 20, B 20 2 5 WH R AT RGN RREE
EN/F 23,

STEP ( <integer-expression > BY <integer-literal> ) EXFUTHZR.

( <integer-expression> / <integer-literal> ) * <integer-literal>

T~

EUTRAlD | REMER <integer-literal> BH R A T RGN HRAEE : BIE T /DT <integer-

expression>,

B g8
STEP(23 BY 5) 20
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STEP

i
#

[
STEP(30 BY 10) 30

BB BEHRESHH STEP

HBEZAH. NEANNEAESKERAN , STEP FEE/NTFTHRETRANRZAE , EABURT <time unit> 1§
ENRE.

STEP(<datetimeExpression> BY <intervallLiteral>) ERFIUTAR,

(<datetimeExpression> - timestamp '1970-01-01 00:00:00') / <intervalLiteral> ) *
<intervalLiteral> + timestamp '1970-01-01 00:00:00'

<intervalLiteral> AILARLA T Oz — :

* YEAR

+ MONTH
+ DAY

+ HOUR

+ MINUTE
+ SECOND

T~

ELTRGIG | IREER <integer-literal> ¥ EM B R RM <intervalLiteral> ¥ Z%H , EETHET
<datetime-expression>,

2R g1

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 13:48:20'
TIMESTAMP) BY INTERVAL '10' SECOND)

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 12:00:00'
TIMESTAMP) BY INTERVAL '2' HOUR)

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 13:45:00'
TIMESTAMP) BY INTERVAL '5' MINUTE)

STEP(CAST('2004-09-27 13:48:23' as '2004-09-25 00:00:00.0'
TIMESTAMP) BY INTERVAL '5' DAY)

STEP(CAST('2004-09-30 13:48:23' as '2004-01-01 00:00:00.0'
TIMESTAMP) BY INTERVAL '1' YEAR)

GROUP BY FAIF /Y STEP (i RHEH )

ERGlF | REEHNEE— GROUP BY T4 , ZFHF sTEP NATFHRDANERITH ROWTIME,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
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STEP

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_ 001" .ROWTIME BY INTERVAL '60' SECOND);

ZR
E— RO ORI T RAE R,

T Filter & Ame

ROWTIME TICKER_SYMBOL SUM_PRICE
2017-07-26 20:23:00.0 MMB 62 11000061035156
2017-07-26 20:24:00.0 HJW 1968.009912100375
2017-07-26 20:24:00.0 MMB 69 8800048828125
2017-07-26 20:24:00.0 CRM 250 12998062402344

o s gl . P . r PR -~

OVER FAI#HH STEP ( BHEQ )

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 00l.approximate_arrival_time BY INTERVAL '10' SECOND)
as ingest_time,
ticker_symbol,
count(*) over wl as ticker_symbol_count
FROM source_sqgl_stream 001
WINDOW wl AS (
PARTITION BY ticker_symbol,
-- aggregate records based upon ingest time
STEP(source_sql_stream_001l.approximate_arrival_time BY INTERVAL '10' SECOND)
-- use process time as a trigger, which can be different time window as the aggregate
RANGE INTERVAL '10' SECOND PRECEDING);

&

=R ENREAT AR,
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B & AT B
T
ROWTIME INGEST TIME TICKER_SYMBOL TICKER_SYMBOI
2017-07-26 20:17:30 472 2017-07-26 2017:20.0 CRM 1
2017-07-26 201730 472 2017-07-26 2017:20.0 BAC 1
2017-07-26 201730 472 2017-07-26 2017:20.0 UHM 1
2017-07-26 2017:30 472 2017-07-26 2017:20.0 PPL 1
I R S S Y e S e -
AR

STEP (<datetime expression>BY<literal expression>) Amazon Kinesis Data Analytics § B#&EF.

BULAER STEP BRI EAREER. BXRIEANFAEE , BSHRIEOBZ,

B & B AT B 2R

Amazon Kinesis Data Analytics 28 AT B &8 IhEE

+ FAST_REGEX_LOG_PARSER (p. 144) T#ERBSIEN R LR FTERL , EFES AN “REFRX" LA
RERBLER, i, RRVWENKEXNBIREFSEREE —NTEIAFLE (FRAERE L, )

» FIXED_COLUMN_LOG_PARSE (p. 148) f#ffEIE REN FE& , B FHEBRNLERN SQL KB,

+ REGEX_LOG_PARSE (p. 149)fE FHERIAKY Java ENREXER. AXUBHIEFNELZER | FS
B Oracle Pu5 E#Y Java F & XREPHER,

+ SYS_LOG_PARSE (p. 151) &b ¥ E7E UNIX/Linux R4 A &P HEIN%E.,

+ VARIABLE_COLUMN_LOG_PARSE (p. 151) F—MNAAZR/ R ( HFE—NSE <character-
expression> ) IFF NHP BRI 2 BEFZRHEIBNSNFEE,
+ W3C_LOG_PARSE (p. 152) 438 W3C FiiE X ¥ BEFHEE,

FAST_REGEX_LOG_PARSER

FAST_REGEX_LOG_PARSE( 'input_string', 'fast_regex_ pattern')

FAST_REGEX_LOG_PARSE W I{FRERHAFEMNKREX MR —RIENREX , —MNATEHEHRW
BIRER , —MRATAANEBNERER, FAREXTFXANEAEERER D EHHBEd —NREXH
KR, IREARBANKETLEE , WHESH—MREXSH . REEAXEEHOMBEELT—XK
PIRAKB (T, ( AENREXNFNWERG , “WE BREE - SEMNABBTEESRFENT
B, ‘BB EREES -—SWMRUELSHEN. )

REIR 5’2 COLUMNT & ColumnN , EfF n 2EIEMREXPHAR, XLEFHIHLEBRE R varchar
(1024), ESHTXH“E— FRLP RFI"F1“E % FRLP REI"H I REIA %,
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FAST_REGEX_LOG_PARSER

FAST_REGEX_LOG_PARSER (FRLP)

FAST_REGEX_LOG_PARSER FAIERER—CaEE —FLETEE=IE, B2
T , REGEX_LOG_PARSE (p. 149)BRIEERFr KR EIR , TN R AT,

FAST_REGEX_LOG_PARSE EEM#NHMAZFREPREREENRENERNIBENTTEZR,
o ZMAZTEDNAEZHTE LA Fast Regex BN E NN EFMHARMER, HWAE Y fields-

or-columns 3 3 B Th i 4 X o

« WMRIERN A Fast Regex MR ZE T input_string FIFTEFA , I FRLP 2B B Z PR EMREXHH
BEMEAFESRERBE—MRAEFER (5) left-to-right ORDER, #— ( RELD ) FEREKNEE —
MIHFE, T—N(E=) BESXRECEE-MaEFTER , BEFRE—MNESRERBBEREEF —

N F R

« 18 input_string @EEMAKBE IR Fast Regex ERFER ( LE ) WFA , Nl FRLP RATFREETF

Eﬁ o

PRIFENFRIEXHZRHEFS
Fast Regex A T —HEEMN ENFREXNBNETRNZ/HEFTS !

RFEHME

[AeX]
[* PRI
I

&

?

+
{n}
{n.}

{n, m}

#
@

"<Unicode string without double-quotes>"

()
(unionexp)
< <identifier> >

<n-m>

tTF&0
EEER — AT
EEEH SN AT
— MRS TE
n PCEgI

n AL

n B mRHIRE , BERE
EREANFHF
ZEMIES
bR
—NFHH)
ZEFRE)

L IR e

mEER

BERR
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FAST_REGEX_LOG_PARSER

RAEHE =94
charexp:=<Unicode character> BAEREFH
\ <Unicode character> BAFH)

HNZIFUT POSIX #REFRIRRFE N B E -

<Digit> - "[0-9]"

<Upper> - "[A-Z]"

<Lower> - "[a-z]"

<ASCIlI> - "[\u0000-\u0O07F]"
<Alpha> - "<Lower>|<Upper>"
<Alnum> - "<Alpha>|<Digit>"

<Punct> - "[N'#$%&'()*+,-./:;<=>?2@[\]_{}~]"

<Blank> - "[\{]"

<Space> - "[\t\n\firu000B]"
<Cntrl> - "[\u0000-\u001F\u007F]"
<XDigit> - "0-9a-fA-F"

<Print> - "<Alnum>|<Punct>"
<Graph> - "<Print>"

8 — FRLP T4l
SE—NRGIfER Fast Regex #3 '(%)_(._*)_*

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE('Mary_had_a_ little_lamb',

TR *) D)) t(x);

1 row selected

1. input_string (‘Mary_had_a_little_lamb') #9333 M Fast Regex R P ENME—MNAF 1A : (*) , XEBK
BEREMFHFORBESR. ~

l(.*)_('_.*)_.*l

2. XIMNAMBENL TEMRTNE -] , ©ER Fast Regex Log Parser #EZMNAAZFENE —NZ/FTF
BRBATHRTH , BREE Fast Regex BERFHREF T —MER T N FELAFNNFFHRLFTH SR
(TEFES ). EURAP , E—NMEAEENT —XEFHFATIEL -

’(.*)_(-_.*)_.*’
3. BTBHEAMAFHERNENFR , EFKRE Fast Regex BAHH T —ME : TRILK :
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FAST_REGEX_LOG_PARSER

l(.*)_(._.*)_.*l
4. Bt , B2 B “a I" Tk TR, BITRREEARIFHRRIERBEZANLER

l(.*)_( -_.*)_-*l

Note
EERNPEEETELANEENZFTERNEZMNEMAZFERRE , ETEISEEMTREF

B,
iR Fast Regex BXEBTHRENES , UFRRKREBEMER,

F %M FRLP R4l
T—ANTRBIER v XEREEEREF—MRERN 1 AIZR (" RR0ORHFEZR)
R A

EXANMFH , RENITRRE - THL. F-NFRBIAFHE ‘Mary” LR , BN FER/IIAFT
B,

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE('Mary_had_a_little_lamb',

No rows selected

AEN RETREMEMFE , BN HEN <+ EDEF—NF B underscore-in-a-row; il B input_string &8
B,

~l B
EUTERT , v2ZR0 , BRiELEME :

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE( 'Mary had_a_little_lamb',

_________________________ +

COLUMN2 |
_________________________ +

had_a_little lamb |
_________________________ +

+
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+ — 4+ — +

1 row selected

E=ANROIRIDBERNFER , BAERE +VAERENSRTULE , 4 2 A8 (*) X .input_string
PHFMBERRFEZR. TRLFE ‘Mary” FH , B FR2%E “had” 7k , BN “_+ FERBEAFESHEER,

EMSSFRIN , EMNREXBIAREFERY Wi SRES - TEMNABBIrEESIRERNER ; ‘&
B EREES S HRURSHEN,

AEBHAE—NROA XK, RRECEEE-FTRERN , ENREXNLGERESEEHNERTLZE
RACTEEATRILEREER +H B FRLP FFEH , T REGEX_LOG_PARSE (p. 149) & #.

EEFHERBERT=NER :
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FIXED_COLUMN_LOG_PARSE

Co*)_
_*(._

)

BTEER, ECANFRAEEANE=ZRBRZAHES T, MB“ + HWIAAE <~ HE (ER2HE ,
BIAR “T X% repeat-underscore-1-or-more-times“FE#” T X4 T X4 repeat-underscore-0-or-more-
times®s )

=4l ASERT REGEX_LOG_PARSE 1 FAST REGEX LOG_PARSE 2 HINEFEXZ] , BR A hrERT
LATE REGEX_LOG_PARSE TizfT , AN ZEESERAEME,

=l C

HEUTRAIF , ISFREZRHN , BN <Apha> (FAFEFH ) "MKEREELN , RiRFAE+ERHN
pal RSN

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE( 'Mary had_a_little_lamb',
'(.*)_+(<Alpha>.*)"'))) t(r);
____________________________ +

COLUMN2 |
____________________________ +
had_a_little_lamb |
____________________________ +

+
1
1
I
I
I
I
I
I
I
|
|
|
I
|
|
|
|
|
1
|
1
l
1
1
1
1
1
1

+ — 4+ — +

1 row selected

'(.*) +(<Alpha>.*)' gets converted into three regular expressions:
okt

' *<Alpha>'

vokg!

BAERERAMEE LORTE,

REIRFRf 2 COLUMNT & ColumnN , EfF n 2EEEMREXPHAR, XLEFIELEERR varchar
(1024),

FIXED_COLUMN_LOG_PARSE

BMEEREN TR B HERNAGEN SQL £E,

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>]

FIMR BN 0, DATE, TIME #l TIMESTAMP X H W IFEXHERNSHK , AFAFEERBNRE S
BHRE, MR Java Fjava.lang, SimpleDateFormatf@473 & DATE, TIME # TIMESTAMP B =4
Fo XEXHE : HHMEEER (p. 129)FTBRETHEABEXFHENTRERMNRAE. UTRERE
KFRFBRE W HIN KA

"name" TYPE TIMESTAMP 'dd/MMM/yyyy:HH:mm:ss'

MHxEH
REGEX_LOG_PARSE (p. 149)
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REGEX_LOG_PARSE

REGEX_LOG_PARSE (<character-expression>,<regex-pattern>,<columns>)<regex-pattern> :=
<character-expression>[OBJECT] <columns> := <columnname> [ <datatype> ] {, <columnname>
<datatype> }*

E T java.util.regex.pattern HE XK Java ENFERNER BT FZHF S,

JIEFENRERERXNPEYNEEREA, SMEL—F , FARMNETANIRFLE, FTRESER
NULL B4R MR ENREIXNSENE - NSBELBNFZRARETEE , MIRE NULL,

REIHY 52 COLUMNT Z| ColumnN , Eff n REMREXPHAR, XEFHFEE R varchar
(1024),

Pl

T~EIBIEE

DT ROIBETHARERES | ZBIEERTHEAEEEAmazon Kinesis Analytics. 22 T84MN R, &
EE—-NEARFBRETER ATK Amazon Kinesis Analytics AT, BT HE T IE Analytics M AR
FHEERFBRERBEAR , H56 (Amazon Kinesis Analytics FFZ A R¥E/E) FHAIIET,

ERUTRANRIRERES.

(ticker_symbol VARCHAR(4),

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

R IREIRB R MERAN S

LTRBRAER sector FRNABTUERFR E REFENTHN , ARRRFEIR , ARDZFHRE
FENFRAEZA

CREATE OR REPLACE STREAM "DESTINATION_ SQI_STREAM" (matchl VARCHAR(1024), match2
VARCHAR(1024));

CREATE OR REPLACE PUMP "STREAM PUMP" AS INSERT INTO "DESTINATION_SQI_STREAM"
SELECT STREAM T.REC.COLUMN1, T.REC.COLUMN2
FROM
(SELECT STREAM SECTOR,
REGEX_LOG_PARSE(SECTOR, '.*([E].).*([R].*)') AS REC
FROM SOURCE_SQL_STREAM 001) AS T;

AENRBROIERRBTATRENG
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Cilfor s oyl i e i o
I [ Loy Y R PR | U

ROWTIME MATCH1 MATCH2
2017-08-08 22:10:35.402 EN RGY
2017-08-08 22:10:40.407 EM RGY
2017-08-08 22:10:40.407 EA RE
2017-08-08 22:10:40.407 EN RGY

R T LN e — - Bl s s e

w2 RERAFMERANRFZRMNER

LUTFRBRHERE sector FER , R sector FRINBLUERFR E H RENFREEFENFER , A
BERFRR, HEREZFREEEHENFERS :

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_SQI_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_SQI_STREAM 001) AS T;

AENRBRHIERRUTATABTHER

Y Filter by column name

ROWTIME SECTOR MATCH1 MATCH2
2017-08-08 22:13:56.126 HEALTHCARE EA RE
2017-08-08 22:14:01 138 HEALTHCARE EA RE
2017-08-08 22:14:01 138 EMERGY EM RGEY
2017-08-08 22:14:01.138 EMERGY EM RGY

BEXEZER , B2 FAST REGEX_LOG_PARSER (p. 144),

150



Amazon Kinesis Data Analytics SQL %
SYS_LOG_PARSE

RBENRENSE

BRENRERANZERIFMER , BSM java.util.regex.pattern

[yz] EBRENFR (x, yHz \w BREREATE (T, BT, TUX)
[fabc] ERBT x, y &z ZAWEBREATH  \WRIEARLATH

[r2] B rz ZAREBREDZE \b REUEB L TDBR

[rzrz] & rz 5 RZ ZANEREN TR () BIREHH RS

N IS (ly) R x By (BEAFEM d s ZHRHF
5 7R b

— ;%%ﬁﬁ¢w2ﬁ—¢(mﬁﬁ$%muﬁmsz
\z PHBGER x* B x FHBE RS (LEATEDd s
EAEAER ZHROEE)

N —— gii%;?—¢ﬁ§¢<mﬁm$ﬁMdﬁm
\S EREMFERTH x {3) BRI x B 3 (HEATHINd R s
\d EREEHT ZRHES)

\D R A 22%i%gf%34ﬁ§%(&ﬁﬁ%ﬁ@dﬁ\

x{3,6} {E x ¥ 3 El 6 ZHKXE (tLBEATEII R
\'s ZRBFS)

SYS_LOG_PARSE

BRATPRE RS B SRR

Mon DD HH:MM:SS server message

SYS_LOG_PARSE 42 UNIX/Linux REHEFENLNZE. REAEFXBAUAREEITL , FREH
BANAKRFE, SYS_LOG_PARSE #iHiHIMSIAR. FE—%HA “COLUMNT , 2 SQL HiFkR K
TIMESTAMP, $=%I%5 “COLUMN2” , SQL &%} VARCHAR ().

Note

HX SYSLOG WES{ER , 2 M IETF RFC3164, AXBHNAERNNCRNESESR |, B2
N BEAR B EE (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>
<number of columns> := <numeric value expression>
<list of columns> := '<column description>[, ...]'
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<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 F—" NI AZ R &R ( H5E—/NSH <character-expression> ) {4
AT BRARIBFEFEIBASZSIER. At , eABLUIES 2 RBNERFIRFTIBHE, Ba)
SFIXED_COLUMN_LOG_PARSE (p. 148)A 3§ maillog XHHREE , HA—EFERIEERKEN , M3
—EEATEKEN,

Note
TR 3534

¥ <escape-string> #l <quote-string> B AIEM, 1ETE <escape-string> AL FERWEITSBRAR DR
E—ANERWETF , IR <delimiter-string> 8 7 —MEFH |, <escape-string> I8E 7 — MR , Wi
Aa,bFFRDRAANFE M D", B A a\ b FEXK—NPFE&a,b’

i1 FAmazon Kinesis Data Analytics =AM X F (p. 17) , SIRFHATURSER , £ unicode # XI5
iE , flgn u&\ 0009, ER—MYAHIRFERNFERE,

87 <quote-string> 2RBHRARXDRANSE —f 5%, <quote-string> BB FZRHRNFEHFRER | F—
NFRFAE <begin quote character> F#/F ; B=NFR/F ( WRHA ) A <end quote character> F&f, MR
ARE—ANZH  NeBRAFETSISNFRRENTLNAELENTSISHFRB, IRAASE -5
SHZEHSE (B, @BEEERN <quote-string> WEFHFNFHER ) , ZFZHFRFEAE—NFES |, BIfFE
CACE -l E S

X E , <begin quote character> 1 <end quote character> 2 2 F#f , M AR LAFE, <begin quote
character> AIA T HBMERF 5| SHFERFE , I <begin quote character> A LTI/ 5| S FREM
<end quote character> Al T4 R& 5| S FRE,

L%l <list of columns> B FIRVEN E =SB <columns> 124et |, 26% DATE. TIME # TIMESTAMP
K ZIHSE (<column description>) XiFAFAFIEEBIN B2 HRENEXNSH. BITRER Java
Zjava.lang, SimpleDateFormatf#iTiX LR BN F A&, HEMEE (p. 129)RH TR EBEXNFR
EHNZEER  HERG. UTHAERAEREZFERELHHE RE

"name" TYPE TIMESTAMP 'dd/MMM/yyyy:HH:mm:ss'

BMERT , W H5EHE R COLUMNT, COLUMN2, COLUMNS % , §AFI&E SQL #iEskH
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&
FERE RGN HB/FIEEUT W3C MMEMKRNBMHITLE , M TNEAUMMR :
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select stream W3C_LOG_PARSE(message, 'COMMON') r from w3ccommon t;

BXE W3C ##& HX AR

=) % A543 (CLF) %h %I %u %t “%r" %>s %b

ERENEAR ELENHNERBEEER %V %h %l %u %t “%r” %>s %b

NCSA E¥ B NCSA ¥ B/ & BEER %h %l %u %t “%r” %>s %b “%
[Referer] i” “% [User-Agent] i”

HH A Referer B &3 % [Referer] i —> %U

REA R\ MK/ ) BEKRX % (AP AEE] i

W3C #&3Vi BARF

TESE T HX A, WC_LOG_PARSE £ EHRIKLHAHAMEER , S UKL 5.

I E RARIE VMR TR B 0EIRN, DI , %b FTALIE HTTP BRETERNF M , KT
XWAMEF, BR N %8, BEHAMASER , BHFILIN IR, IR A BBUBGRFL T
AR ENE L

TREGTHFRIAFFIH T W3C B GAR/,

B EARF 588

% B25 (Apache 2.0.44 RESMA )

%... a =FE 1P it

%... A 4t IP #oht

%... B RETRHEMNBN KD , FEIEHTTP #5k,
%... b MFEHREMHERB AN , FEIEHTTP #5k , X

A CLF X , REREZRBAREFH , £/

A= 0o

%... [BFHHE C RIEFI RSB/ ER P Cookie BFBITEHRA.

%... D ALIBIERFTIERARTE) , ABER Iy B A,

%... [BF#E] NEEE CUSTOMERDATA AR

%... f XH&

%... h ZREN

%... H R

%... (B BHE] | /@_F?SHEE’\J ME 1 RIEF RS/ IERPHRE
1To

%... | EEERE (WMREM , KA identd )

%... m BREE
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W3C_LOG_PARSE

BRI AR L

%... [ B 547 BXABRRE B — MR EF P BIE.

%... [B ¥R o BERBREOAR  BEPHRET,

%... p NERBEHBRSH RS F[HNTIHO

%... P NERBERBSH L FHOERE D,

%... (1] P NERBHBSHO FHEHHRE ID HLE ID. BN
¥R pid M tide ( Apache 2.0.46 REERA )

%... q EWFHR (MRERNFZRBEFE , WaTEE—
N, BURZEFRE )

%... T ERHNE—T

%...

%...

%...

%...
%...

%...
%...
%...
%...

%...

%...

RS FTABEECMMNER , X2 REFHREK

B —%...>s KKRBEFE—1

t B, RAERASEEXNEES (FRERE
X))

&=t KAKERRNRRYEE , XA strimmer(3) #&
Ko (AEEE AL )

T REBERFTICFRAEE , AR BN,

u ZEAF (REESHRIE ; MRRERTS (%s) B
401 , MTTRERBEY )

u ERM URL B, TEETMENERS,

v canonical ServerName BRE % R RS 25,

\Y; BIEM RS 28 & 1 UseCanonicalName & &,

X M B2 58 BX B B9 SE B A

X = EW R SERR 2 BEREH LE,

+= REMNE | EEARELREEIRE.

-= FOEW B R E R R

( %..X B TE Apache 1.3 WEHIRAEFH %...c,
BXE5HE LN ssl% HHR... [var] c FiE. )

I: BRNZET (BEERTRL ) TEAZ, BRE
/B B mod_logio F BEfE A LT,

O: RIZFNZFT (SERK ) TEAT, BFERH
mod_logio F BEEF LI,

Note

—& W3C BARAFERNETE . ERF<H>" , BNERBHEEDIZE AT EHA N T
R, L TR ZER (MBASE Y\ %h %u %\ %s %b”) , BANKRTREEZERORE. &
R HTTP RESMLSIER , WEE " X | IRKRFREERN  WEEHNIRFERER "
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f5lan | 40 Apache XHSHFR |, #§7E“%400,501[User-agent]i”fHXIE & & 400 £51RM 501 $5iR (48
RER , KX ) BHEF User-agent, 2l , “%!200,304,302[Referer]” FETEIRE R FHIEE
RESW B E R KZERTIE R Referer:,

LHEEABEE@MERN , BUHF <N THATERRNSHARKRER , ERNSHAKLER (9
) o BRINMERT , % IBS %s. %U, %T. %D M %r EERKER , MATEHMEREETRAE
Ro Bl , %>s ATATFREFERWFLRS , T %<u TATHNERNBEEBEIRE HBRIEN
BRNERKIZRKERESHRIENAF,

HTFZ£ER , M Apache 2.0.46 FFi , T AITEN FRME BT R EERBI F A\ xhh 7515
TEY, BEd hh REFERFVHTAR#FRTIER. RANAGIAZ < F\, EfBEIEREMNL
RRMIHTHEN , URFBEU C RIERTE (\n, \t F ) RENZERFER. £ 2.0.46 ZHIM httpd
20 AR | EENRKRBE%...1. %...1i M%...0 WFEFRHTHYL , HELBERBAEXHHNEE
BN, RARFRTRESEAEPEBARITR,

Bk | 7£ httpd 2.0 F , B XN FRFRXR R HTTP MR A/ ( 0, nREEP =R

SSL, M&BamMFRE ) . HFBIMEXEBEFHNERFETE , FHEMA mod_logio 4K %0
B

BRI X 28 W3C #&zVHBAR

RADERENFT, EERS, BREXENVAR, XHR. . 1P, IR, B EWFHE. @E,
BERMeE, HFARER RS, ESHLE-NER,

BB 3R W3C #& = i B AF
FENFTH , T3 HTTP #rk

AREFTRER “0” %... B
FREFTHEIEA " (CLF 43X ) %... b
WEINFT (BEERNRL ) TENT %... |

MU B mod_logio FBERE R LI,

RENFT (BERX ) THRAE :%... O:

MR B mod_logio FBEAE R LT,
) R 52 A B B SE R IRAS
FEWRISTERZ AT , EER L X
REWRfG |, EETVELRIFEDIRS +
REWBLE | EEEERMA -
Note
%..X ¥ 1E Apache 1.3 EHIIRAR R %...c , BIXEMAE ssl %...[var]c B EMH 3R,
5% 8 CUSTOMERDATA

LB %... B EE]
T %... f

T (ER ) %... h

DA %... H

IP o3t
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BB 3R
by
%S}
&x
BERNBKRERS —MERNEFFHE
P (FR )
Bl FHH
Note

WMREFEER , WEREMLE?
MREFR , WAEFHH,

EE
EFBRENAR (EERHRET )

TR T W SIH A ZEBH W3C &K BE AR,

el

#EXR

NERBHRSH RS FNIEIRA

FEF RSB/ BERPESBEN cookie A
=B ABEAREIT

B—TERE

RLIRVESRFTTE RV

71308

NEREHBRSHEFH#E ID
NERBHRSH FHENHRE ID HLE ID,

AR R pid M tide ( Apache 2.0.46 RE SR
)

EREFRE (MREMH , KE identd )

ERRAS . (REFHRIE ; WREREEIRA (%s) H
401 , M ATRER B BRAY )

PRS2 ( AUEMR ) ServerName) &EER
BR$588 B #H UseCanonicalName i& &
BRAE

BRERES

W3C B BARF

%...
%...

%...
%...

%...

[BFF#E o

W3C #%& =\ i5% B3 &F

%...
%...
%...
%...
%...
%...
%...
%...

%...

%...
%...
%...

%s

P
(B8R C
[EME]

r
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I EES W3C #& X i A AT
REERFIEROVE %... T
NEEE@M *RA * BFRORES %...
ERERERES %... >

HXRH URL BBE , TEREANERF/FS %... U

A A

EREFERANEER (FREETER ) %... t

B SR stritime (3) 483 , TAEE AL %... =] t
REERFAEROVE %.. T

W3C R4l

W3C_LOG_PARSE X%/l Apache Web BRSESEF;RA W3C WA ABRFERNERER , £REHT , 8
MEBARF G —%, BIERBERE B Apache mod_log_config MBH 5 KK HE S B #IRE AR,

R~
ARGIF B AE B Apache BEXH , RFXEA BEHER.
A

(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.COLUMN1,
.COLUMN2,
.COLUMN3,
.COLUMN4,
.COLUMNS5,
.COLUMNG6,
.r.COLUMN7
FROM (SELECT STREAM W3C_LOG_PARSE(message, 'COMMON')

FROM "weblog_read) AS 1(r);

HHERRERRP
R RRRRRHBR

i

192.168.254.30 - John [24/May/2004:22:01:02 -0700] GET /icons/apache_pb.gif HTTP/1.1
304 O
192.168.254.30 - Jane [24/May/2004:22:01:02 -0700] GET /icons/small/dir.gif HTTP/1.1
304 O

FROM Fa 9 COMMON HWMSERIEBA BERR (CLF) , EEAEBE %h %l %u %t “%r” %>s %b.
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W3C filE LK% X E R COMMON MEBTE LI H AR £,
FROM F&# COMMON WASERiEBA BERRN (CLF) , EEAEBAR %h %l %u %t “%r” %>s %b.

TR “BRABSHAEANEARN #H2 T COMMON £ FROM Fa AR B,

B B A ERR AR

55 HR B REE

R = %h EEEHM IP hut

Eor %l ERBERER

B3 %u =AM

Ea %t time

E5 “Y%r” BERHE—T

Eo %ess RE N TFAHBEE@MHER ,

R8¢ EREVIRES
—%... >s RRJEF—1
wTE %b FENFTH , TEEHTTP R

sk
R~ 2
WREIFH DDL ERMNAIEG B A EHIIFN T EERETEN S,
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;

Fomm—————— Fmm o +
| LOG_USER | ADDRESS | TIME_DATES |
| | | |
Fomm—————— Fmm e +
| Jane | 192.168.254.30 | [24/May/2004:22:01:02 -0700] |
| | | |
| John | 192.168.254.30 | [24/May/2004:22:01:02 -0700] |
Fomm—————— Fmmm o +

W3C BE N

EEamARBHAMAREA “COMMON” EHTUESRMEENER , TR :
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BERF B

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
1l.r.COLUMN1,
.COLUMN2,
.COLUMN3,
.COLUMN4,
.COLUMNS,
.¥r.COLUMNG6
FROM (SELECT STREAM W3C_LOG_PARSE(message, '%h %1 %u %t \"%r\" %>s %b')
FROM "Schemal".weblog read) AS 1(r);

e
KRR KRRHKR

Note

WMRIENF %t BN [%t], WBHFIEBEUTAR :

24 /May/2004:22:01:02 -0700

(MAR[24/May/2004:22:01:02 -0700])

HEFF X

AR EDTHIR T Amazon Kinesis Data Analytics E#& SQL B HEF B .

&
+ /NARank (p. 159)

/NHRank

WA RANK() BRI A TITHHEEAE , B ( Wik ) IREFIRF&IEZA,
group_rank BYR FE1E :

o XA crOUP BY WERHTHF,
s MEBALRPNXR,

Group Rank TJBUAITEA T#R4E -

- FEHEENATEENRAZSL
- RHEFFIAFFRRE L,
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/NHRank

« AR ABERFEE —BRIFED Y,

SQL =8

B A DDL HHEREN IS PN E,

Group_Rank MBI EUE t#

LERBEERNT

o WEAT , BRI BT A (R 5B R S FE RE HY Z2 R A [R) PR A

© BRAEMRILEITE.

« FAEEEA SQL #iEX A INTEGER, CHAR # VARCHAR KY{EMFI4ERHER KR,
o BB SRk E S R ER F R F I TR ITEER.

Group_Rank #J DDL

group_rank(c cursor,
rankOutColumnName VARCHAR(128),

maxIdle INTEGER, outputMax INTEGER)

returns table(c.*,

"groupRank" INTEGER)

rankByColumnName VARCHAR(128),
sortOrder VARCHAR(10), outputOrder VARCHAR(10),

TRPFIHTEHR.

44
c
rankByColumnName

rankOutColumnName

sortOrder

outputOrder

maxIdle

outputMax

P

ARFRIRAERERE

—NFHR  EERRTHARTHRNI,
FREGBEATREERNI,

WFRFEMIME CREATE FUNCTION BRI
RETURNS FHH groupRank ¥ & FICE,

2HBER D B TIRF .
BEREMNTR :

. 'asc' - RBPHFBEAFAH.
 'desc-1RIEHEEERF.

ZHmHNIRF. BREN TR :

* 'asc' - RBPHRZFAFHE,
» 'desc-RIEHBRREF,

FREDARTHENEERE (U2 NEM) .

Y maxidle SHIARS , HEIANSBHERF. BN
0 RRNEBEZERE,

BB EA P HARRITH
B0 RRERF,
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/NARank

SE

a7
OISR

TR REEFHARREData , FF 1A% 3 £ BB Amazon Kinesis Data Analytics. Bi2{T8MNRHl , BEE—
N EFRAIRETEH AT Amazon Kinesis Data Analytics AR, B T RUIASIE S TR ARENE
BRFIRETERAR , SR A A EEEBEAmMazon Kinesis Data Analytics.

TMIRRBIEEERUTEY :

(ticker_symbol VARCHAR(4),

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

APl 1 X GROUP BY FAIVE Rt 1THEF

EHRHFH | REEHNE—1GROUP BYFHROWTIMEE Ao
GROUP BY THIREIMITH THEF

HRNERWIT. RS , GROUP_RANK BEHXT

CREATE OR REPLACE STREAM "ticker_grouped" (
"group_time" TIMESTAMP,
"ticker" VARCHAR(65520),
"ticker_count" INTEGER);

CREATE OR REPLACE STREAM "destination_sqgl_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_SQIL_STREAM 001

GROUP BY FLOOR(SOURCE_SQL_STREAM_001.ROWTIME TO SECOND), TICKER_SYMBOL;

CREATE OR REPLACE PUMP DESTINATION_SQL_STREAM PUMP AS
INSERT INTO "destination_sqgl_stream"
SELECT STREAM
"group_time",
"ticker",
"ticker_count",
"groupRank"
FROM TABLE(
GROUP_RANK(

CURSOR(SELECT STREAM * FROM "ticker_grouped"),

'ticker_count',
'groupRank’,
'desc’',

'asc',

57
0));
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Amazon Kinesis Data Analytics SQL %

St HFENRERK

g1

F—RBIBMEN RS TREEL,
Y Filter by column name
ROWTIME grﬂup_time ticker til‘.‘.ker_l'.‘.nunt grnup_rarlk
2017-12-2918:07:42.0 201712-2018:07:41.0 UHM 2 1
2017-12-2918:07:42.0 201712-2018:07:41.0 kI 1 3
2017-12-2918:07:42.0 2017-12-2818:07:41.0 VWS 1 3
2017-12-2918:07:42.0 2017-12-2018:07:41.0 JYB 1 3
Sy ~— . - e s . . — P I

THESMNMNEAFRET (BITHNEERNT ) . THFELAETHEFRNTIRZE (BELEZRE
RRER ) ER. ST , R {TRIEARMTARTHES.

ESEHERE | outputMax ZHFIEEENENMNAREIN R KITH.

EIANBERT , group_rank X#FH&iE , MRGIFFR : £ c.* ERGRHEREARUIETRRE RWIRF
BIEFAER A, BUURNEARTE c.columName” I BE—NF&E , MEXNFIHTEHHEF. B2, F
ARENSIEHT UDX BER —MSENMALE , MEA c.» REMLL UDX LEBIfIH ALK,

rankOutColumnName S FIEEEA TREHANH L5, LtF|BF4H S CREATE FUNCTION EAH
RETURNS FAFI5EMNF|E FRITH .

ST R EMmERL

XERBINE—IMEBRA—AHTE , ZBZE , TUAERAREIE I TERE. BXEZELE  FR R
EEE (p. 69) M DI (p. 97)0

TRAHERT XERBZ KR,

B A& EHBEW AR R

9= HOTSPOTS (p. 163)(expr) ¥ M2k 3E Fi 5% B
BRI

FEALARMRIR £ RANDOM_CUT_FOREST ¢ B d@ ekt U 7% o

RHIRERMUREE  RANDOM_CUT_FOREST M BIBNMRHSFEON (p. 171)(expr)
HBREFEESIPHBER
EEREEERES K.

BB E VAR_POP (p. 184)(expr) = (SUM (expr*expr)-& MATZ=E , BRAE

F1 (expr) *SUM (expr)/ | null,
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HOTSPOTS
B A% HEBEN NG AR
COUNT (expr)) /COUNT
(expr)
BARFREE STDDEV_POP (p. 179) | B4&kF 2 (VAR_POP) 9 | 3 VAR_POP REZ=E
FHR &t , STDDEV_POP &E
Z={E,
Tl E VAR_SAMP (p. 186) (SUM (expr*expr)- . NMATZE , ©iRE
F (expr) *SUM (expr)/ | nullo
COUNT (expr))/(COUNT
-1
(expr) =1) MATFaE—ATEN
WAL , VAR_SAMP i&
= Z={E,
TOIFRAEE STDDEV_SAMP (p. 181)(ekpBrH =M F H 1R STDDEV_SAMP X 5 A
(VAR_SAMP), F 1 TRARKE , BRE

HOTSPOTS

BABFERFORQLIEDAESTEERRANXE . ARUEXHBELMNRELN /D2 E XS,

£/ HoTSsPOTS EEY , BRI A AR SQL RER AR BEFENZENXE , MAREXWEMEE
ZOBRFEIRE, RE , EUTNRNFTREIZNHEFHY , WEMEIREHEE.

flan , BREPHASATRERTIBEROHEIANRSHES. EFHaEEPRARERA. FEXEHH
FARSTERARBENEHIEER LTI R PN~ REEE N,

Note

K BETHOTSPOTSK M ST EIIE S W BEEBUR TR AT, EHR GBS A @ S E RSt ThEE

RAE , FEFHNZTUWER, flo, ST EBERARP LA SEBLEK , URWMA
LB BIER T,

% E % ¥ Z DOUBLE,INTEGER,FLOAT, TINYINT,SMALLINT,REAL , ARBIGINTHIER A, DECIMAL F&
TFRER, F3 A DOUBLE,

Note

BE

HOTSPOTS (inputStream,
windowSize,
scanRadius,
minimumNumberOfPointsInAHotspot)

8

AT &84 145 HOTSPOT BES .
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HOTSPOTS

AR

Eaftm ARNES, SBUUERUATHSRIREEH CURSORER. i, L TFEARRERER
InputStream g4t

--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

X5 AR PO BRETIFHITARD M. HOTsPOTS MBZKIERF I ENH M5,
'O XN
EEBIEOER LA NEREEBNICEE.
EAI UG I EIRE RN TF 100 F 1000 20 (& 100 F 1,000 ) o
BEEMEOKRD , BUUEFBETARMNENEE (X% ) | BXBLENETHE,
scanRadius
EERREHREMBRZ R HREERE,
LS B FeP I {E DBSCANE .

RUSHREN—ME , ZENTFERARFHRIZENHEEERE  BEEBR , MEARTHIELEER
ERAMESPR.

B LU ERERN MR TFENNBEE, scanRadius WEM/D , BTE—HSWEMFEMNEZEHE
flo BR , RIEW scanRadius EHLEIMNEZEITHE, scanRadius WEBE , 2SBARSE/) , BHRE
Bz,

M

minimumNumberOfPointsIn# &
BEFRRASMNICKAENIZRK.
Note

BELSHRNEREOQ 7(’]‘ (p. 164) B minimumNumberOfPointsInAHotspot #4
windowSize WENED . EARHANL AABEITRE A,

BULLRUEREN 2 BENEAXNEENE () 2@, RESERNEQANM , BE - HEED
BRI R E,

i

HOTSPOTS MM BAHR — M RNR , ZRNKEESHAMBNENY , FHERATH MG
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Amazon Kinesis Data Analytics SQL %
HOTSPOTS

HOTSPOT_RESULTS

EREILKBABERINFAERRN JSON FHH, ZERBREMEBENRR ; B UENAREF LS
ETHE density FIENAR. ZFREAUATHR , SMATIBEHENNE

s density : REAMWIEFKEERUR R KD, BELUEE A B ESRIEE RSB BT EX M,
¢ maxValues : B MNEEINASRIERWEKE,
* minvalues : EMEINWASPIEFHNHIME,

BAEEA  VARCHAR.
Note

¥ Kinesis Data Analytics IRSHITIRFEIF T , NBREIHBBRBES T BNBERIOLHKE
B, REBFLEFE , BURENMEBEI DTN 0. BIBUEREMERGREMNH , X
EE XA HI T E L BT,

]

T RGIEE TR LT HoTSPOTS BB, BT RPEENHINBBEFASARELNRRL, EMIF , BT
THOTSPOTSTEH A AR LN BEARKN BEXBER LTEE , HFSHRA : 0 Hottics.

THIBIEE

UTRABETHRBRERES , ZREERTT A A EEBEAmazon Kinesis Data Analytics. Biz21T1Z R

) , BMEE—PEERHIRETEH ARL Kinesis Data Analytics SARF. E T R[4 Kinesis Data
Analytics N AT =B ERAIRFTIERWAR , B2 I £ H £ EEAmazon Kinesis Data Analytics.

TIRRHEEERUTEY

(ticker_symbol VARCHAR(4),

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

R RERARER ENAR

FEWRGIF , FH HOTSPOTS BH MMt tlZ BArR. RARGE-IBER , KBERX T REABERS
WIEEEZ1T HOTSPOTS B ¥,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
CHANGE REAL,
PRICE REAL,
HOTSPOTS_RESULT VARCHAR(10000));

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT
"CHANGE",
"PRICE",
"HOTSPOTS_RESULT"
FROM TABLE (
HOTSPOTS (

165



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

Amazon Kinesis Data Analytics SQL %
RANDOM_CUT_FOREST

CURSOR(SELECT STREAM "CHANGE", "PRICE" FROM "SOURCE_SQL_STREAM_001"),

100,
0.013,
20)
H
=+
gR
= N ~ o 3
ARG L TF AT REH TR
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":[-0.9300000071525565,9.659999847412106],"maxValues"[0.60000002384 18584,
2018-03-16 22:43:45 681 0.83 3864 {"hotspots™[{"density":1.2859434343255243 "minValues":[-0.930000007 1525565,9.659999847412106],"maxValues"[0.60000002384 18584,
2018-03-16 22:43:45.681 0.43 b7.2 {"hotspots™[{"density™:1.2859434343255243,"minValues"[-0.9300000071525565,9.659999847412106],"maxValues":[0.60000002384 18584,
N—— e el . s s e et B il b s pln ittt R | et is e BN s Ao

RANDOM_CUT_FOREST

BUBERPHRE, WREMNIRESHMREFMEREZ  WRBZERIEFEN, BERUEMERIH
WREER , HZSHERANDOM_CUT_FOREST_WITH_EXPLANATION (p. 171),

Note

XL [XIEA : RANDOM _CUT_FORESTEHIHENZREMNEENEURTRARERF. ERFEN IS EZ

LMEB S S haeRE A |, SEFUIM TR, Fl , BEENAATPNBENIESEZERAER

B, OB BIBH TR AL, BXESER , BB BAR (p. 167)
RIEFAUEEKRFS , B ZHBNEARFZIRIBERES R, BRAURE—IEZNEES, ZEZE
AMEHRERERITERESH. WR—MEERE n MEY , REEEZNBESMIRBE n £Z=RAF
H— 1 R. n #FRAHPEHEMSHEERZIN HRERENREEDT .

LR NARFN  ZEETREARPNIINERARNFZFIEE, ZEETERARTRIBAIZFEH
THRZEY , U EARBNARFNZEHITHE TR,

%&£ F DOUBLE, INTEGER,FLOAT, TINYINT,SMALLINT,REAL , A BIGINTHIEI A,
Note

DECIMAL TR X#FHIRE, BHA NEBE".

LTRFRERUNTE. ZEERTEIBAN=ZARENLNRE, I2HRETRERFEIRESHIC
3XRANDOM_CUT_FORESTEH, BEHARFRMNIERK., HFIBEIFHHZESHNICFMAMAE T TERINE,
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Amazon Kinesis Data Analytics SQL &
RANDOM_CUT_FOREST

10 20 30 40

B Top 10 Highest Anomaly Scores * Lower Anomaly Scores

50

3 F RGN FAREF SR step-by-step 18 , HSRENFE.

B

RANDOM_CUT_FOREST (inputStream,

numberOfTrees,
subSampleSize,
timeDecay,
shingleSize)
S
UT&ETHNESH.
AT
EHENEARNIE . SUNEANTHTRIREEHCURSORE, i, UTEAFEHRE
ﬂ?InputStream.

CURSOR(SELECT STREAM
CURSOR(SELECT STREAM
-- Perhaps normalize
CURSOR(SELECT STREAM

* FROM InputStream)

IntegerColumnX, IntegerColumnY FROM InputStream)

the column X value.

IntegerColumnX / 100, IntegerColumnY FROM InputStream)

-- Combine columns before passing to the function.

CURSOR(SELECT STREAM

IntegerColumnX - IntegerColumnY FROM InputStream)

XEXIEHE : CURSOREE , BIIIRANDOM CUT_FORESTERHR., B¥ , MREMSHNIIAEN :
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Amazon Kinesis Data Analytics SQL %
RANDOM_CUT_FOREST

numberOfTrees = 100

subSampleSize = 256

getacCetCetCap

sageCapgeCapgeCap

ER LAY |, SRV A RRZ W AE 30 NMRFES,
numberOfTrees

FERLSE , BB ERMNRPEYIEIH RS E,
Note
RINBERT , ZEZLZWETSHN , SEMNBEEALEHRENEREIMEN (5
M subsamplesizefEREMIIERSF ) REBMAR. ZELZFASEMNRIERE IR, FIEXLE
PN FHERRLANTEE DT

M INEnumberofTrees’y 100, FAIEAZE 1§ 1,000 ( & ) ZERELE, BT INFRAKF HIRARZK
B, RAUNEFAITRESH , BX BB NESTHE,

subSampleSize

ERLSE , ERNEEENESRNNFEEZERANBIAEAN KN, HFAFSRMBRERICIN—
N(TEN ) BIEANERN, ZEEZERASRMRIEFET R, HHFAEE subsamplesize Fidk
B, 2FEYMERIZE  RIBIEKABBRERES TRFIZR.

fIBRiABsubsamplesize® 256, EATLUSILERERATF 10 F 1,000 ZH (& 10 F 1,000 )

BEEE |, subSamplesizeMI/NFtimeDecayS# ( BRINIRE S 100,000 ) o B ARBEAR KGR SRH
REERNBELE , EhSEKIEZTRIE,

Note

EISGNBEIEEN |, EXNEH subsamplesize MEFREE,
A B R
XLEXEHE : timeDecaySBAFEBEITERESHEEEZRRENE X, XERABERLMHEEN
BHHEBMBAREE, Hln, BFeCommerce LU A TTRERIFEIE M , RES KRB AL FEERTE
PHEBMAS. EXLEBERT , BRNFENBREOBENRIENHRERHREHTHIE.

BRIAE 100,000 SRic% ( HE , WRAEA singling , My 100,000 MRES , T —FTR ) o BATM
1 MERAERE (B) 2147483647 ) 2 BARBILE, ZEEAERAARET BRENEEML,

MRBIEFEtimeDecayBRIAME S 100,000 , FERNE ZHITUUTIRE -

s EIFEPRERKIIA 100,000 FidHk ( AZKRENIERK ),

« E&HILA 100,000 RIERKHF , ERERAUUTES , NRENERIENNELERFEM , MARIERZFR
DEHRNER D,

MRANEEARANE , WIALTEEREEZFEANERERE, Mt , BRERNTAHICRBRUNEFEE
EERBNRY. Hlm, MREFITEREA 1,000 &ick , HELFEDH 7 RNILF , BRLUSHIREN
7,000 (1,000 * 7).
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Amazon Kinesis Data Analytics SQL %
RANDOM_CUT_FOREST

XEXIFE : timeDecayZHHEERERMNEEZN ITHREPRENTECENEAKE, NRBEXET
BERR , WEER/MH timeDecay B, ~EHH timeDecay BREEBUATRAERF.

singleSize
B BN R — 4R (B, RE—MNREINR ) , BLTATS4ER.

HTRELERILICRKAELFS, HlM, B shinglesizeHiTH 10 MY TEEH SERNEENNRK
T 10 KSR KREL FERFUFIMNERE shinglesize MEFRHWEAE,

MRBIBLSG — R ERE |, WetE t LB KRDR 10 WEREXN N TFEME -9, t-8, ... t LWBHEE.
ERE t+1 4, REE—24E3 , BB8ERARE -8, t-7. ... t. t+1 NEIE., REENENEBRE
HXLERFEERINF—N 10 EMEES , RERVEENNZESET,

B2 RARRTRONMR. CHRETEE—RLOTR. AN, DRENKERE N KE-
W, KR 24 HERALRREN RN S AT E.

BikfEshinglesizeR—RICFKR (ANER K PEURTEHSE ) . EALE 1530 (&) 2FEREMLE.

BIRTAXREMNIL TR AshingleSize :

« WRRIRE T shinglesizeX) , EEFERSZ ZIRBHNEINEW , NTTSBEERERERNRESD
BRS,

« MRIRIRE T shingleSize AKX , RAURERRARFEZEERNE , RIRAFPEEZHIREILR,
HBEREBRCERETREEERNAL,

s BEEBHNEAS X PBRRTRA. BREFRNEFKNABEZN,

LT ROIGEA T ESRZERE D BBEESMNICRKA NfIcatch FFE. EXMEHENPFH , HIRENRESH
BIREATEARENTHMNE R,

UBRAMAERERRWEC—ERNP , EERBRERTH. HHELERTEANBFESMESNTEE
MITENARKE, EEEZRSFNASNKE, S8ORBIN EREEE, ENPHBANEAT 201
ELICFEH SR T,
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RANDOM_CUT_FOREST

—Sine Wave with Anc

160

140

120

100

1
10
19
28
a7
a6
55
&
73
a2
al
100
10
118
127
136
145
154
163
172
181
150
199
208
217
226
235
244
253
262
271
280
2583
258
307
3i&
325
334
143
352
361
370
EFi]
3EE
397
A0E
415
424
FEE]

A1 TRANDOM_CUT_FORESTEEX , IR AK/PNERIEFR, ERUNTAR. A&LETRFES . FE
2 BFENFALNLERREBE D B,
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RANDOM_CUT_FOREST_WITH_EXPLANATION

—Sine Wave with Anomaly —Anomaly

| 180

{140

1
10
19
28
ir
46
55
Bd
73
B2
o1

100
108
11E
127
136
145
154
163
17
1B1
1a0
1499
208
21T
226
235
244
253
262
7
2ED
B9
2598
7
116
325
334
143
i52
361
EXl]
ira
IEE
387
406
415
424
431

LRFERAEEE , RINENEERS S BENEERERAHITRE,
Note
¥ Kinesis Data Analytics RS ITIRS 40T , NBFIRBARBEI MO BNWBEBRIVILWME

B, REMSHYE , BURESNBEIN DN OEHN 0. RINBWERERIEFAIEMAS , N
BEXEEHIE LB EE,

BXEZEELR | 52K Journal of Machine Learning Research M35 £ B &F 3 BEAL AR AR B FRARAE TR L 3E4T AT
ENRERLRNAEH.

RANDOM_CUT_FOREST_WITH_EXPLANATION

HEREDBHHNHRERTOEFERERLEI Y. CRNFEIBERCERIEHNRAUEINESHF
ZANTE, ZEBERBLEXHEINBENRERE , BEXNINEARS B. N¥TEFIER, iF
JNARSBEMETREDH

BERTLUERRBMBE XA EFINRENTANEE (AN THRFLAEFKENRINBIFES , ZoBR
BERE ).

g, ERFESFSHAT , EURBMNEKENRIN R ZEXANRER, BAREEMETSIEN
b DL EVC el ﬁ%”‘aEE?@/J\ETE&%E’J)“@%EQIEE’JI%LEEE’J XEFEH
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Amazon Kinesis Data Analytics SQL %
RANDOM_CUT_FOREST_WITH_EXPLANATION

HRZBETR. BUREEEEFHAYE , ATHEEECHT LRSS NMENENREL MBI EXEXNE
Ho

Note

X [X154A : RANDOM CUT FOREST WITH EXPLANATIONEIK N RFEHEEHEURT MARE
Fo BREEAMLSRBUAEESWINEARFETEN RN, fim, BUESERERAR
P ELESA LR ALEE , HELTERNBEATLMZR,. BEXESZELE , BFSR HA
;ﬁ (p 173)0

RICKALEERBFS , BZRHBNERABFIRIEFED Y. BRAUE IS T, EEER
FAERERERITERED .

YERHNARFN , ZEETBREARPHLRCIARNFEIRE, ZEETERARPRIBNIZFH
THEREY , R ERARENARFHNZBTHS I BE.

1% & %2 DOUBLE,INTEGER,FLOAT, TINYINT,SMALLINT,REAL , SARBIGINTEIER A,
Note
DECIMAL AR ZX#FMEA, F XA DOUBLE,

ATREZ4ZEPFEATRAERS BHTRERMME RN "G, ZBERT HESHKESINIE
TRALRNREE, ASBHUNRESH , EBATFRANERE , MM RREN, ITR AT A2,
REEMABRELARTEIINELC Yy H. XTAIHM AL, BALUERABRELRREARTF B x
B, FEAMR ATy ERLOW (E)  A2HWYyBERNHGH(S) ,ASHXxERHIGH (&) , A4 B x
BN LOW (1K) -

4

A2:(y: 99%, x: 1%)
3 ]
2 L
-40.28
1k
0.24
Ad:(x: 100%, y: 0%) A3:(x: 99%, y: 1%)
= 0} @ (]
0.20
=1
40.16
-2
-3
-4
-4 -3 -2 -1 0 1 2 3 4
X
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RANDOM_CUT_FOREST_WITH_EXPLANATION

BiE

RANDOM_CUT FOREST WITH EXPLANATION (inputStream,
numberOfTrees,
subSampleSize,
timeDecay,
shingleSize,
withDirectionality

S

LA &84 A48 RANDOM_CUT_FOREST WITH_ EXPLANATION EHIRHISEL,
A 3

AR

Eaftm ARNES, EUUERUTHSRIREEH CURSORER. i , L TFEARRERR
InputStream g5,

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)

XEXHA : CURSOREER , RIff —FEEMNSHRANDOM_CUT_FOREST WITH EXPLANATIONEIR. B
EHMSHHNRIABENT :

numberOfTrees = 100

subSampleSize = 256

timeDecay = 100,000

shingleSize =1

withDirectionality = FALSE

AR |, WARKZSAUE 30 MES,

numberOfTrees

RS , BRI EERMPRENREHHRNKRE,
Note

MINBERT , REEZLMETSH , SRNBREAREHRENH T ERMEN (Z
M subsamplesizeMEEMIIERT ) REBMAR. ZEEEASRMRIBREIB. AEXL
DB FHERRLANRE DR,

B INEnumberofTrees’ i 100, ZAILATE 1§ 1,000 ( & ) ZERELE, BEEMAKPHOKE
BULRBEREIBNETR BN EABMGEE , BX B RHERESTERE,
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Amazon Kinesis Data Analytics SQL %
RANDOM_CUT_FOREST_WITH_EXPLANATION

subSampleSize

FRLZSY , EUNEEEMEERMNFEELZEANBIERN KD, FRPSEMNBRERAIERHN—
N (TR ) BYEEAEERN., ZEEZEASRHRIBERES R, HHERIKXE subsamplesize KiLF
B, SEEFMBRIZS , RIBIEZOMBRBIERS FRIIE R,

KB IAEsubSamplesizey 256, HATLUSIHERERNTF 10 1 1,000 2 (£ 10 K 1,000 ) ,

subSampleSize H/NTF timeDecay S ( RINER TIRE SN 100,000 ) . EAERKNFHERHIE
HERNHBEAE , EEBSEKIZTRIE,

Note

FENEYBFIEE , EEZNEH subsamplesize MEFKIREE,
B (8] R RK
BRI LAEAtimeDecay S A TIREEITERES RN EZRRIENS X, BERSEENANHERZME
RIET, flin , BFESMLHNRATESSEEN , 5K BESHEENANERMAS, EXfi
BRT , REEHREEN TFRERENRE K MARXEEEE EHNEIE.

BRIAE 100,000 SRic% ( HE , IR singling , My 100,000 MRES , T —FTR ) o BAT
1 ME AR (BD 2147483647 ) 2 AREBEILE, ZEEAERAARET BRENERML,

WMRFIEFRIER timeDecayRIAE N 100,000 , RERNE ZHITUATIRE :

- EUFEPREAZKIEHN 100,000 FidHk ( AZBBRENIERK) .

« EREM 100,000 FiEKH , ERERVUTESD , MREWISRIEHNELEHRIEN , MARBIER
DEHRNER D

XEXIFHE : timeDecayZBAEERERNE LN I EETRENRECZRNREABE, &
NtimeDecay MIRHFBELARE , WEREBEEN, RiFWWtimeDecaytMEEURTNARER.

singleSize
AR M RBAER T —4R (B, RE-MRESNR )  EREETATZ4ER.

HTRBELRRILICKMWIELFS], HII0 , shinglesizeHB R 10 MW N TEEHSEAEEANKIE 10
FIERHKREt, ZEERZFIRNRE—NFIINEEshinglesizelB KB,

MEHERNGDRE |, M=K KDR 10 WEH A F LK EIREHE-9, t-8, ... to Timet+1 , BB
B —NRETHARENOBBARS, -7, ..., t, t+1, EERENEBKRENIEEREEZNNTRE
BNEEZEHEEITH 10 4Q0ENES,

B EFERTRENER. EWHRETEEFARBENER, FlM, MRENHES/PKRE—R, U
KPR 24 WEF e BRBENEATE,
2N shingleSize 2—MEF (EANERFEXRPEURTEHIE ) . BAILE1F 30 (&) 2HEEERE.

EEBBAXRREMEIL TR Ashinglesize :

« MR shinglesize REB/E/) , EEERZZHRENAMRINEN , NTTSBOEFENIZRRE
aBREIH.

o MRRIRE T shinglesize AKX , RAUFRFIERAREEELNE , RARFPEESHIREILR,
RAREEEESNATEBEREIARRETEL X,
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- BEEBNES K DBRTREA, SRTFENER K PABERR.

withDirectionality

BUAN false RS, REN true i, ERXHFFBENMEENFREIBNTERL @, ©ERHETHXY
BA AR HEERE,

&
HEMEE 0 REBHRESY | 3HEE JSON R,

HEERHAZINERN , RPFABLEENFEIBMN 0B, RE , EFRBIREIRNIERE. HIERE
ENFEIBHBREEZN  RARSNI BT REEN. N TEFHERER  FEEHER,

ZRBRNCRFHENFIRMETUTE :

« HRDH : —MEAE, KRRV ERHREIBNRABREE, RIYER , ERTUIINESETHRE
NEIWEBNTAHEEZANTE. BENAEINARIBENETRED .

* Strengt —MERAH , RRAAOEENBE. BEES , RINERKEENFALERESNERE. %Y
ME, BENRN 0,

- Ak MRZINES TRICNEIGES , WK HIGH ; MRZFINEETES , W LOW. EF
BER , BLERIAN LOW (1K) -

Note

Y Kinesis Data Analytics BRSSHITRRS PR | MEBRFIHBARBED MO BNEBRIQKE
B, REBSEFE , ETRBENEFIIN BN 0. RNBUEREREFAREMHE , K
FEEXLEEHIMNESBLEEA].

AN

B =R BB EIE R

BERBIEFREARERIES | ZBIEERTT 14 S £ EEAmazon Kinesis Analytics. BT Z Rl , BEE
—NEERGIBRZETERATRK Kinesis Data Analytics AR . BT {82 Kinesis Data Analytics
NARFNEERGFBRETERAR , ESMITHEFAZEEEAmazon Kinesis Analytics.

ROIRRBIEEERUTRY

(ticker_symbol VARCHAR(4),

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

EHRRAF  NARFAECRIUTERE S , 37 PRICE M CHANGE FITEIHR D , XEEHAF AN
BHHET,

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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Amazon Kinesis Data Analytics SQL %
RANDOM_CUT_FOREST_WITH_EXPLANATION

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

ROVTIME ANOMALY ANOMALY _EXPLANATION

2017-10-23 20:09:21 455 1.57327205 {"CHANGE™:{"DIRECTION™"LOW"™ "STRENGTH™"0.4824" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21 455 (. 73723655 {"CHANGE™:{"DIRECTION™"HIGH" "STRENGTH™"0.31 78" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21 455 0.6443501 {"CHANGE™:{"DIRECTION™"HIGH" "STRENGTH™"0.1731" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21 455 1.55428815 {"CHANGE™:{"DIRECTION™"HIGH" "STRENGTH™"0.0888" "ATTRIBUTION_SCORE™
2017-10-23 2000521 466 1.5416735 {'CHANGE™ {"DIRECTION™"HIGH" "STRENGTH™"0.0316" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21.456 0.674212593 {CHANGE™:{"DIRECTION™"HIGH" "STREMGTH™."0.3384" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21.456 0.6528528 {CHANGE™:{"DIRECTION™"HIGH""STREMNGTH™"0.2020" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21.456 0.83734107 {CHANGE™:{"DIRECTION™"HIGH""STREMGTH™"0.01 77" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21.456 0.9346224 {CHANGE™:{"DIRECTION™"HIGH""STREMGTH™."0.2384" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21.456 0.6726167 {CHANGE™:{"DIRECTION™"HIGH""STREMGTH™."0.0387" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21.456 0.6636287 {CHANGE™: {"DIRECTION™"LOW™ "STREMGTH™"0.057 1" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21.456 0.7353514 {CHANGE™:{"DIRECTION™"HIGH""STREMGTH™"0.1851" "ATTRIBUTION_SCORE™

R£& A CPU R R R A

AERRAIE R T RASEEFEROIE. ATRST , SlaRBNIeHENESHERT. JolL
STHNARBHRERAE B RE —IHENRGENEREBORE CPU, XA ML AR E
MESEASHNERENEN, BENBETERNRE  EREERERRERHTAN, TERER
R AT R TMNAS (RN EHLRRSELNINST ) .

« MFBHRLERLE , REENAEBHNEFAR, cERBEAMEN , XEIHERERAEN , RTRAI R
EHiR (B MNIRBRTAMARTE ) 2. E—NREHEXKEENEE 500 2 1,000 2@, E=NF
EHi R R £ FERTEI{E 1,500 £ 2,000 ZE,

« MEPHE LML (KR ) EHRENEHEBNZR CPU, CERBEHRER , KBoNEEENEN , RT
ANREBHEZN. F—NFEHRKLEERNEE 1,000 F 1,500 26 , HERZER CPU K& T, 5
“AFEBE R EEREE 1,500% 2,000 Z B , FERZER CPU & EIE M.

c MBNE=ZFKULERREDIH. EFBRN , HF—I2INR , KNFESEHN 0. EFIMNEZE , #h
LEERENRF  BERERRL.

FNREEREREIHML LUAEHIE , CESHARTREAFAREE, E-/REHRIC

REE , EESHART CPU #iE. KEPRELIENECIHFICUEFHE THR. EINT2H

RANDOM_CUT_FOREST_ WITH_EXPLANATION BEAEMM, UTRIRGXLEIENEEIRICHNGE

- BITEBE , RITEETH 20 MRESHRE,

o MXANET 20 NREIBENESS , RIMNEREMEZFAZRHERATRETF CPU HEK 1.5 R BRLE
BH. RIMNEBRFEALERCREEHEETHIBEE,

s RINEAEEFRIEXNH CPUHRSBATRETRAFARTRZ B 1.5 FHRIRITEE,

s EKENE—FHERMEZFNARESIOMENEERT. BITEIUTHERSLI ML  STHEEK , &
BERL -1 LURTRLOW (1K) Al , "’ +1 LRFHIGH (& ) A , A REBENELHER,
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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

Ifn & 745
BXERAN RS AP ESRNNBBROERBFRFENRBE , BSRRO  RUBERTEHREHE.

STDDEV_POP

RE RN EPERETITER <number expression> #9 VAR_POP (p. 184) BA B ZMFE R,
EfEH sTDDEV_POP Y |, EEEUTEIR ¢

o HEMALEREIE null BUER , sTDDEV_PoP JFIREl NULL,

o MREARFEHOVERTF A , STODEV_POPURASHBHNERNITE., EXHERT , RETHSLAE
©GROUP BY F4 (p. 55)E§?MT%1¢E’J#iﬁi%t‘U:ROWTIME bHumﬁJ‘?ﬂﬁﬁBﬂE’Jﬁo BN, ZA
EXRA , BWFHKETETR , Rk HEMT. BXREZELE , B REHH (p. 69)

« —AMNEORXEN , ©FEAcrROUP BY%@&I:EEE&?#JEDEFE’J?TO H%E%E, , BESRRYED (FEH
GROUP BY IR &

s MREFOVERT A , STDDEV_POPUAS BB RN ITE. BEXELELR , BSH 2HE (p. 97).
s —MNEORENH , EFERHOVERTFALERBHIBEOFRNIT. BXRESZELR 1H/|ﬂ/ﬁzj.7@|:|

B

STDDEV_POP ( [DISTINCT | ALL] number-expression )

5%

ALL

ERAETESESEME. ALL RRIME.
DISTINCT

ERASETHRESEE,

=~

Rl IESE

L1T7T1§J§3:$¥ZFH§T§&E$ ZHIEE R T 1A AEEEAmazon Kinesis Analytics. BiZ{TEMNRH , &
FE- TOIREST Fiﬁ‘)\muﬂ’] Amazon Kinesis Analytics BIFAREF. BT # A 6I12Z Analytics App Hl
EEE/T@JHQ*?TT‘%AM , {ES T 18 F £ E B Amazon Kinesis Analytics.

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

R EERENEWPEES P EARNIREES

AR RIE R NMERA sTDDEV_PoP ERECRIAE RHIZIEEM PRICE MR B OFRMENIREES, KI5
T DISTINCT , HtitEHNEEEEE.
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Amazon Kinesis Data Analytics SQL %
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 001".ROWTIME) BY INTERVAL '60'
SECOND) ;

f£H FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_ STREAM" (ticker_ symbol VARCHAR(4),
stddev_pop_price REAL);

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

SELECT STREAM ticker_symbol, STDDEV_POP(price) AS stddev_pop_price
FROM "SOURCE_SQL_STREAM_ 001"
GROUP BY ticker_ symbol, FLOOR(("SOURCE_SQI,_ STREAM 001".ROWTIME - TIMESTAMP '1970-01-01
00:00:00') SECOND / 10 TO SECOND);

&R
E—ROIEHAREATAREL

Y Filter by column name

ROWTIME TICKER_SYMBOL STDDEV_POP_PRICE
2017-03-29 20:06:10.0 SLW 0.0

2017-03-29 20:06:20.0 AMZN 0.0

2017-03-20 20:06:20.0 CVB 0.21537577

2017-03-29 20:06:20.0

BFH 0.08992863

A2 BEBDEOERPFIIRENSAIREES

IR RBERfAIER sToDEV_Pop ERFCRIAE ROIZIEEN PRICE JIMEZE O RN ENIREE, K5
i DISTINCT , HtitEHRHIEEEE.

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_ SQI_STREAM"
SELECT STREAM ticker_symbol, STDDEV_POP(price) OVER TEN_SECOND_SLIDING_WINDOW AS

stddev_pop_price
FROM "SOURCE_SQL_STREAM_001"
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STDDEV_SAMP

WINDOW TEN_SECOND_SLIDING_WINDOW AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

E=ROImENREATARRL

Y Filter by column name
ROWTIME TICKER_SYMBOL STDDEV_POP_PRICE
2017-03-29 20:00:11.957 UHN 11.155467
2017-03-20 20:09:11.957 RFV 08669914
2017-03-29 20:09:11.957 P 06344981
2017-03-29 20:09:11.957 BMM 2. 418462
et ot A o o e ek et e B B e L M
BIEZH

o BEAPRAEZE: STDDEV_SAMP (p. 181)
« BEARJFE: VAR_SAMP (p. 186)
« BEAE: VAR POP (p. 184)

STDDEV_SAMP

BA <number-expression> XN IREFIEEN G ITTHIIEE |, RIMIREEZEHNEAPRTHE—THTUHEHENL
F VAR_SAMP (p. 186) I F 518,

1E{# A SsTDDEV_SAMP Bt , EIEEUTEM ¢

o HMALERBIE null BIERT , STDDEV_SAMP fFIR[E NULL.

o MREARFFEHOVERT A , STODEV_SAMPUREHHBMERNITE, EXHBERT , REETALMNE
EGROUP BY ¥4 (p. 55)EE T AT M4 R BRER LROWTIMEE IR A E N ERNT. BN , Z4E
=LBRE , ERFKEFTRER , EFR2REEMT. BXESEEL , B2H REEE (p. 69).

« {£/ GROUP BY TAMBEAXNEHLERHIBEOHRNIT. BXEZELR , BSRRIED (£EH
GROUPBY HIRE ) o

s MREFovERFH , STDDEV_SAMPUU S MEBNEXITHE, BXESEE , BSH 2K
B (p. 97)0

+ £ OVER FHMNBEOXREALEBHEOFNIT. BXRXEZELR , BSREIED

+ STD_DEV & STDDEV_SAMP K5I &,

1587

STDDEV_SAMP ( [DISTINCT | ALL] number-expression )
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STDDEV_SAMP

S

ALL
EHARTESEEE, AL ERIAE,
DISTINCT

ERARRHRESE.,

i

TIEE S

UTREIETHEARERIRESE , ZRIBER TR EHAEEEAmMazon Kinesis Aletics. BZ1T8/MNRA , BE
E—-NEERAIBRETEM ATE Amazon Kinesis Analytics R, B T E T ZAnalyticsB B2 F
FMERERPIBRETERAR , WS FIT A FAEEEAmazon Kinesis Aletics.

ERUTRANRPIRERES.

(ticker_symbol VARCHAR(4),

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

A1 BERFEOEARIPENSRITHES

LT RBERMMAER sTODEV_SAMP ERBUCKRIE RAIZIEER PRICE 7R EOPHNENIRES, XK
$§%E pIsTINCT , AT ERHNBEEEE,

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_001"
GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_001".ROWTIME - TIMESTAMP '1970-01-01
00:00:00') SECOND / 10 TO SECOND);

g R
E-REMEORSUATRELES
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Amazon Kinesis Data Analytics SQL &
STDDEV_SAMP

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 - WEBHE BRI PENS IR EE

AR RGIE R sTDDEV_SAMP BEECRIEE RHIZIFEMN PRICE FIM BB OPMENIREES, X
#8§7%E DISTINCT , A ITERRHETEESE,

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

FROM "SOURCE_SQL_STREAM_ 001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

CREATE OR REPLACE STREAM "DESTINATION_SOQL_STREAM" (ticker_ symbol VARCHAR(4),
stddev_samp_price REAL);

SELECT STREAM ticker_ symbol, STDDEV_SAMP(price) OVER TEN_SECOND_SLIDING_WINDOW AS
stddev_samp_price

PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

E—ROBHAREATARREL

Y Filter by column name i
ROWTIME TICKER_SYMEBEOL 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 QAZ 1.6464228
2017-03-29 20:03:06.692 kI 0. 41638768
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VAR_POP

5iESH

o BKFREZE: STDDEV_POP (p. 179)
« BT E: VAR_SAMP (p. 186)
o BEFZE: VAR_POP (p. 184)

VAR_POP

RE—HIFEEHFHEELTE (BEZEE )
VAR _POP R TIHE R :
* (SUM (expr*expr)-&.F (expr) *SUM (expr) /COUNT (expr)) /COUNT (expr)

BRAEYR  NTF—ALENFZE, £ S1ERNENEN , €A S2ERENFSM , VAR_POP REILR
(S2-S1*S1/N) /N,

EEH var_pop B |, EEEUTER :

o HMALEREFE null BIERNATZ=ER , varR_proP f$iR[E NULL.

o MREMRFFEHOVERT A , VAR POPLURAEHBMVERNITE, EXHERT , REEWXAEBEGROUP
BY ¥4 (p. 55)EE T U T &M B FRER EROWTIMEC R D ENERNIT. BN , ZARTRER ,
BWFAKETETRK , bR BEMT,. BXEZER , TS REHEK (p. 69)

s —MNEOREN , ©fFfAGROUP BYFALEBRIBEOSRMNIT. BXELZELR , BSRRIED (FH
GROUP BY IR & ) »

o MREFOVERT A , VAR_POPEUAWMEEBMERITE., BEXEZEL , BSH 2T (p. 97).
s —MNEORENH , EFERAOVERTFALEBIBEOFRNIT. BXESZELE , ESHEIEN

BE

VAR_POP ( [DISTINCT | ALL] number-expression )

ALL
EMASEFIEESE, ALL BMIAE,
DISTINCT

ERAKETHRESE,

Pl

TEIBIESE

UTRHAETHABRERESE , ZBIEERIT A FEHAEEEAmazon Kinesis Analytics. ZizTENRAl , &

FEE-NEFRAIBRETERATK Amazon Kinesis Analytics AT, BT HE T2 Analytics App
EERFIRFZTERAR , ESFIT A EAZEEEAmazon Kinesis Analytics.
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Amazon Kinesis Data Analytics SQL %
VAR_POP

ERUTRANRPIRERES.

(ticker_symbol VARCHAR(4),

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

A1 EBRENERPBEIPNEGEE

AR RGIE R A5 vARPOP EREUCRIAE RAIBIEEN PRICE JIRRBBEOFNENESFZE, RIEE
DISTINCT , RltitEFFHEEEEE,

£/ STEP ( #%# )

CREATE OR REPLACE STREAM "DESTINATION_SQL STREAM" (ticker_symbol VARCHAR(4), var_pop_price
REAL);

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

SELECT STREAM ticker_symbol, VAR _POP(price) AS var_pop_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP(("SOURCE_SQL_STREAM 001".ROWTIME) BY INTERVAL '60'
SECOND) ;

f£A 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_001".ROWTIME - TIMESTAMP '1970-01-01
00:00:00') SECOND / 10 TO SECOND);

&R
E—ROIBHAREATARRL

Y Filter by column name

ROWTIME TICKER_SYMBOL VAR POP _PRICE
2017-03-29 22:21:40 275 BN 0.0

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 BERIEOEARIPENEETE

LUR RGIE R A 65/ vARPOP EREUCRHAE RAIBIZEN PRICE JIWBHBEOFHNENEEFTE, REE
DISTINCT , AtItEFNEIEEEE,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_ symbol VARCHAR(4), var_pop_price
REAL);

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

SELECT STREAM ticker_symbol, VAR_POP(price) OVER TEN_SECOND_SLIDING_WINDOW AS var_pop_price
FROM "SOURCE_SQL_STREAM 001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

£ —RBlmE RS AT AREM

Y Filter by column name
ROWTIME TICKER_SYMBOL VAR_POP_PRICE
2017-03-20 20:26:00_2558 ) 0.0
2017-03-29 20:26:00.2558 ALY 0.0 1.
2017-03-29 20:26:00.258 AZL 0.0
2017-03-20 20:26:00_258 BMM 0.0
e
BESH

. BARFRE: STDDEV_POP (p. 179)
. BEAFRMEE: STDDEV_SAMP (p. 181)
. BABHE: VAR_SAMP (p. 186)

VAR_SAMP

REIFFHIE null ERREARFZE (null B ZEE).

VAR_SAMP R TItEFE :

* (SUM (expr*expr)-&.F (expr) *SUM (expr) /COUNT (expr))/(COUNT (expr) -1)

WMEZ , NT—EELEWIEnUIE , FH S1EREWNHN , £/H S2 EREMNFSF , VAR_SAMP £IRE4
£ (52-S1*S1/N)/(N-1).

EAEA VAR_saAMP B , EEELUTEIMN :
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VAR_SAMP

o U AERAEIE null HIERT , vAR_samp FHR[E NULL. MREHF nul REE— P TENWALE , U
VAR_SAMP fHiREl null,

o MRARFFEHOVERTFH , VAR_SAMPUREHBMERITE, EXHERT , RETHHLNEECGROUP
BY 74 (p. 55)EE T UT AN ERFRIR LROWTIMEE F RO AN ERNT. BN |, ZEARTER ,
BHFKETETR , BFR2EHEMNT. BEXEZEE , TSR REHE (p. 69)

s —ANEOREH , ©FEAGROUP BYFALEBRIBEODNIT. BXRELEL , FSRERYED (FEH
GROUP BY HIRRE& ) »

s MREFovERT A , VAR_SAMPUUSOEBMERITE, BXEZELR , F5H 2 MEHK (p. 97).
« —NEOXEH , SEAOVERFALEBHEOTNIT. BXELEE , BSRABETED

A

VAR_SAMP ( [DISTINCT | ALL] number-expression )

ALL
ERAETEEEEME. ALl RRIME.
DISTINCT

ERAKPHRESE,

AN

TIBIES

UTFROIBETHARERIESE | ZBIEE LT A E A EAmazon Kinesis Analytics. BiZ{TEN R , BEE
—NEERFIBRZETIER ATRA Amazon Kinesis Analytics B ATEF. BT # Al Analytics App FEE
TEIRETERAR , ES [T 1A E A EAmazon Kinesis Analytics.

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

R ERFEAEWPEESPHERFTE

IR RBERMAIER vAR _samp EBCRIEE RFIBIEEN PRICE JIMRIBEBOFNENREERFTE, K5
X DISTINCT , HtitEFRNIEEEE.

/A 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 001" .ROWTIME) BY INTERVAL '60'
SECOND) ;

f£H 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_001".ROWTIME - TIMESTAMP '1970-01-01
00:00:00') SECOND / 10 TO SECOND);

&R
E—TRBIBmENRSATATEM

Y Filter by column name

ROWTIME TICKER_SYMBOL VAR_SAMP_PRICE

2017-03-29 20:16:30.0 DEG 0.3784485
2017-03-29 20:16:40.0 WIMT

2017-03-29 20:16:40.0 QXZ 12260.502

w2 AERBIEOERPIPENERLTZE

AR RBERINMAIER VAR _saMp BRI E RFIBIEERN PRICE JIMBZI B OFMNENEERFE, KI5
% DISTINCT , HtitEHRNIEEEE.

!
!
J

2017-03-29 20:16:40.0 MFLX i

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

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

SELECT STREAM ticker_ symbol, VAR SAMP(price) OVER TEN_SECOND_SLIDING_WINDOW AS
var_samp_price
FROM "SOURCE_SQL_STREAM 001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

E—REIBmENRESATATEM
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MRALLE SQL B
Y Filter by column name }
ROWTIME TICKER_SYMBOL VAR_SAMP_PRICE
2017-03-29 20:19:08.09 TBY 31.234375
2017-03-29 20:19:13.008 WMT 0.47395834
2017-03-29 20:19:13.008 SAC

2017-03-29 20:19:13.008 CRM 021777344

BiESA

o B{RPREE: STDDEV_POP (p. 179)
« BEAFRAEZE: STDDEV_SAMP (p. 181)
o BKFZ:VAR_POP (p. 184)

TAIVALIE SQL K

AF R ETIR T Amazon Kinesis Data Analytics AL E SQL AR RAL R

£

« LAG (p. 189)

o BIFEE (p. 191)

« NTH_VALUE (p. 192)

LAG

LAG REIF4AEE O F HECRZE N FIERHRER (HlHFE ) WRE, REENRAEBRERES
BICRITEN. MRREXHFMNILF , LAG 2HNBEEENRIARER, LAG BESRAXHNXEHERH
18,

BE

LAG(expr [ , N [ , defaultExpr]]) [ IGNORE NULLS | RESPECT NULLS ] OVER [ window-
definition ]

expr

REFLRITENRER,

B

ETRHLHRIZFZAMIERE. AN 1.
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LAG

defaultExpr

SHEXBHRERexprIREWIEFK , WREZE (BELFICFZH ) BEEQ 2. MRKREE , WK
T & OSSR EIRE null,

Note
defaultExpr FTiAX F2ERMETRIEE Y SEFR null .
IGNORE NULLS

—N 78, CEEERERBENTITAZE, flW0, RIREW LaG(expr, 1), HEE—RIEREF/H
null B9 expr . BEfE , REWZBIKIE Z&KISFK , I,

RESPECT NULLS
—N 78, CEEERERBENITAZE, KITHARRIATH.
OVER window-specification

— ¥, ATRARFNICRERUNEEEEARRIEREI K, EOMBERPIEION DT (ZetE
SEE R R IERE).

a7
OISR

UTFROIBETF RABREHRESE , FER (Amazon Kinesis Analytics FFZ A R IEF) FHRAEIHN—EB
2o BIRTEANRG , BEZE— Amazon Kinesis Analytics N |, ZNARFEERAIBRETENSE

o BETHRUMAEIE Analytics NARFNEETHIRERBHEAR , HZH (Amazon Kinesis Analytics
FERARER) PHAMET,

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

A~ 1 IRE OVER FAH ELHIIEEMNE

FELRBIH , OVER FAFRAMIZEEREIGE 1" 2 #H T ESEE BIfR. BEE , LAG BBNBELAERER
BHE 2 FIEFHPRRMEE , R price 7 null, NPT IER,

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, 0) IGNORE NULLS OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' MINUTE PRECEDING),
LAG(price, 2, 0) IGNORE NULLS OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' MINUTE PRECEDING)
FROM "SOURCE_SQL_STREAM_001"
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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 72 SQL: 2008 #r/EM—E 5. © = Amazon Kinesis Data Analytics Streamics

FEEKEK

MONOTONIC(<expression>)

Streaming GROUP BY ERSUERERFELE—IMRLERETEN, SACHHNE—2FIZ
ROWTIME, BXEZEE |, HSH 2 EREXFZES (p. 19).

MONOTONIC HBAFEFRAEREIANBARENX , N\ AFRNLH GROUP BY EAZFRERERN
#,

MONOTONIC BT EESHHBREER ( SESHNEEMER ) .

EI7E MONOTONIC FEE—NRER , MEEHSEZREANEELEIEREHN , ELRIFEERH ,
HENFHEFE, Hlin , MBRLARE—HITETHEAKMN LINEITEMS # , #H#RET MONOTONIC
(orderID) , AR EREMEITEFRP 2B 2ELEN. WRITHE 1000 HiTRWE , HX2iT£ 1001 &9
1THE , ARFERITE 1005 BWTIE , BIERB T, WRHTE 1001 BEEIER (LRER , THERF
FIZE R 1000, 1001, 1005, 1001) , BRRIRIEEM. R#E , 987, 974, 823 WITHIEH FHIREEM , BLL
TTHE FIERIEEN

+ 987, 974, 823, 973
+ 987, 974, 823, 1056

FRANBANKEXATNE D) , EEEFERIRF.
E3EE , MONOTONIC WE M IER GROUP BY B{§i# BATREM,

MRFANBFAPVRERNTE2LEEREEN (B, MRS XIEBRBIEELM ) , M Amazon Kinesis Data
Analytics TTHRARIEEN,

BRAER , MREBEERNREXNESLEN , WATLAEA L MONOTONIC E#kik Amazon Kinesis Data
Analytics FFiZRIFZXA R #FRER,

BE A MREET , HETEREAFENENAFEIREFSIMNEFERAASF , WS HAZERTEN
#8, Amazon Kinesis Data Analytics Streaming SQL FiLRETFHES , ARIERZAESLFEN, B2, WM
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NTH_VALUE

REXLETE2AN , WEESBLHEERL™ER Amazon Kinesis Data Analytics 1T , Bt ERAIgER
FETAH= T,

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 JREl x NEOHRE—NREE—NMEFHEOE n ME. BRIARE—. WE <null treatment> i&
E 7 IGNORE NULLS , M EECFEITEET B null,

WMREAPHITHRAEIEEISE n ME , MZEHEE NULL,

FRENERHNK

AT RN EZTNE T Amazon Kinesis Data Analytics [E#& SQL K Z /& B MEREH K.
3]

+ CHAR_LENGTH/Z&KE (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)

CHAR LENGTH/ZHKE

CHAR_LENGTH | CHARACTER_LENGTH ( <character-expression> )

REENRASBEENFHRNRE (UFHNEM) . MRAASHIZ , WREZE,
=~

CHAR_LENGTH( 'one')

CHAR_LENGTH('"')

CHARACTER_LENGTH('fred')

192



Amazon Kinesis Data Analytics SQL %
INITCAP

null
CHARACTER_LENGTH( cast (null as
varchar(16) )
16
CHARACTER_LENGTH( cast ('fred' as
char(16) )

B 5

Amazon Kinesis Data Analytics [E#& SQL TX#F IR “FEAFA | OCTETS” ¥4, X5 SQL: 2008 ¥rifE
HEmY,

INITCAP

INITCAP ( <character-expression> )

EEWAFERORRITE | DB AERABHEANE— A FHNAS , MAERBFEIN P B,
ROl
= 4R

INITCAP ('@—MBRE—/ IEtTeR RAEH ') BNMNEFRENKE

Note
INITCAP BHET 2 SQL: 2008 Fr/EMN —E 5. E=RAmazon Kinesis Data Analytics T BREF.

LOWER

LOWER ( <character-expression> )

PFFHFEERAN 2B NEZH. OREBASEN nul, WRE null ; MREBASHRERZFHE , NREZEF
SR

=~

B g8
LOWER (‘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 B2 BRNE-NFZHESH ( BRFH
F)o

BRVEBRTRAEFHRTINZHUE BRFHENELEBNVE. TENFZHERKESHAEEER
HNEREFHENZSONFH (MRKREE , WRANERZHENRE ) . NRERFHRFNZHS TR
BFFERRROFR , WRAFMMRRZRFEA,

MBEBARUBATRAFHENKE , WRAFMMERZRFRE T, MRBHRLENT 1, WERFHFRN
(1-BARUE ) FRRETER  HERFHABNERBFZHEL (SRUTRA) .

NRFHERENTE , WEIERE
WREMBMASEN null, WERRA null

T~

R ZR
&N ('12345' FRiE 1 Y foo' ) foo45
&N ('12345' M\ 0 BE 'foo' ) foo345
B0 ('12345' M -2 B E 'foo' ) foo12345
BN (12345 W& 4 Y 'foo' ) 123foo
B0 ('12345' HRE 17 HHY foo' ) 12345foo
BN (12345 fF 2 K foo' BEA0) 1f002345
BN (12345 fFKB 2 19 'foo' EA 2) 1fo045
BN (12345 fF 2 FHY foo' B 9) 1foo

R 51

Amazon Kinesis Data Analytics 7% # SQL: 2008 HE XK Wik “fEFHFAF | OCTETS” ¥4 ; RARRIEFER
FrF. FHH SQL: 2008 EER/NF 1 WEBRNBREZER , MARLERTH. XERE T4,

POSITION

POSITION ( <search-string> IN <source-string> )
search-string := <character-expression>
source-string := <character-expression>

POSITION RBHEFE - MAASH (RFHE ) PRERE-—TMAASH (BRFHEH ).

MRARFHERRIERFAE , POSITION FHEEERFHBENE - NRFNFHUE ( BREFEX
Bl) . MRBRFZFHERZFAE , U POSITION &E 1,

WMRARKEERFRE , N POSITION iRE 0,
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REGEX_REPLACE

MRBRFHERRFZRFRENZE , N POSITION iR [EZE

=~

B RS
L& ('1234FindmexXX'H# ‘K&K ) 5
& (1 “1234not-Herexxx” K%K ) 0
& (1234567 FHY'1") 1
{IiE ('1234567' HHY'7") 7
1B (1234567 ) 1

B 5l

Amazon Kinesis Data Analytics B3 SQL 73X #F SQL: 2008 # & X #9 A& USING CHARACTERS |
OCTETS ¥4 ; RARBREAFTR. XEHRAEEMI.

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

EBRNFHRENRAXCEIURRNFRFE. WR replacement 4T3 5 original 2 regex #94m58 T
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,

T~

TR E
LT ROIETF RABREHRFESE , FER (Amazon Kinesis Analytics FF A A RIEFE) FHAIEI N —EB

AN
o

Bz{TENRA , BEE— Amazon Kinesis Analytics BFARRF , ZMAEFEE ROIRZTENH A
R BT MRUNMAILIZE Analytics NARFMEE ROIRERBRAR , i§5H (Amazon Kinesis Analytics F
RARIERE) PHAIE,

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

w1 R EERRFRRPNREZRRE
EURPIF , MR sector FRTMFAAFHBBS ENRSKALE , WEIBTHER,

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—ROIBEHNRE AT RABELL

Y Filter by column name

ROWTIME TICKER_SYMBOL SECTOR

2017-05-16 22:30:39. 464 MMB ENERGY

2017-05-16 22:30:39.464 TGT RETAIL

2017-05-16 22:30:39 464 CVB INFORMATION TECHNOLOGY
2017-05-16 22:30:39.464 FJN RETAIL

CHANG

0.72
2.26
0.06

-0.09

.“_\____‘_.-'H_‘..._-_J-.t . ¥ . T e e N —
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SUBSTRING

y=
=
REGEX_REPLACE = SQL: 2008 #r M —Ep2. ©&Amazon Kinesis Data Analytics SQL ¥ &.

MRFAAESHE N null , W REGEX_REPLACE 5RE 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 EEUE— NS HAPIEENREFREN -2, REM start-position BIEHE — M5 regex-
expression Y {E LMY FRIXTFF A,

WA string-length FEHE—ME , MRNREZHENFF, IRFHFEHRRNWEZHFZ , MRIREFTH
F. MRRIETE string-length , ZFHFERKERINNAAFTFEHRRKE,

MRBARLENT 1, WHFBHRUERREN 1, FRHEREFRE (1-BHANVE ) . AXRE, BSRNATRH
B, MRBRUBATZHEPNFRAE , AKESHEN 0, WERNZFHH,

source-string
ATERUEREMNREXCRANFFH,

start-position

EIRE#Y source-string KI5 —NEHF, 1R start-position XF source-string BKE , Il SUBSTRING iR[E
nullo

string-length

EIRE M source-string H1F &

regex-expression

E[ILHEH M source-string IREI FRFER , {UREFE —NTHEI,
pattern

BEUTHEN=EY FHER !

- RERENFFRAEZHERN TS
- BREINFFRE
- RERENFZREZRERNFHS

EZEEHoHENE|F () MEBEENENFREDR. BXREZEE , HSHE LT Similar...Escape (p. 198) R4,
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SUBSTRING
a7
FROM/ FOR
B g8
FFEAEH (M3 E 419123456789 ) 3456

TE/HE (KB 17 19 '123456789' 31 4)
FFER (KRB 11123456789 RFK 4)
FFAH (1123456789 KE 6 K&K 0)
FFRH (1123456789 RE 8 XF 4 )

FROM Regex

B

SUBSTRING('TECHNOLOGY' FROM 'L[A-Z]*")
SUBSTRING('TECHNOLOGY' FROM 'FOQO')
SUBSTRING(TECHNOLOGY' FROM 'O[A-Z]')

#{E

B

FAE (1123456789, 3. 4)
SUBSTRING('123456789', 7, 4)
SUBSTRING('123456789', 10, 4)

Similar...Escape

24

SUBSTRING('123456789" SIMILAR '23#"456#"78'

ESCAPE '#)

SUBSTRING('TECHNOLOGY"' SIMILAR 'TECH
%"NOLO%"GY' ESCAPE '%")

X =
T2

+ Amazon Kinesis Data Analytics [E#& SQL 7% SQL: 2008 FEN WAL “BFAZEH | \LFH” ¥4,

A XA USING CHARACTERS,

- BIESIHE SUBSTRING RBME—ME=MEX (EAENXRLX , FAESTAZ FROM... FOR)
T2 SQL: 2008 #R M —EB5 . Bi1RAmazon Kinesis Data Analytics E3% SQL 7 BH —Z 2

<empty string>
12
<empty string>

89

LOGY

null

i
7

3456

null

456

NOLO
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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>

RIFEEAE (B, 51S. BHIWE ) , TRIM MEBIRF BN XN/ R L RBBRIEEE T FRHX
Bl WRIEE T LEADING , N RAMBRRF AR XN EENEHFRF, WRIEET Trailing , U M ERIRF
HEABEENEHFH. MREET BOTH , AEZTLEHT tim HAR , WP BRRFAEFANER
MEERA,

MRRABIEEEHFH , WRANERFH (). AAWERA-—MEZEH  EEZFHEIAREEL -1
FRNFHFE2EERE,

WMRE—HAR null , NIRE null,
T~

B

b
8

'Trim fron n k'
TRIM(' Trim front and back ') ont and bac

. 'Trim front and back'
TRIM (BOTH FROM ' Trim front and back ')

. 'Trim front and back'
TRIM (BOTH ' ' FROM ' Trim front and back

")

. 'Trim frontxxx'
TRIM (LEADING 'x' FROM 'xxxTrim frontxxx')

, 'xxxTrimxBack'
TRIM (TRAILING 'x' FROM 'xxxTrimxBackxxx')

. 'xxxNo y to trimxxx'
TRIM (BOTH 'y' FROM 'xxxNo y to trimxxx')

UPPER

< UPPER ( <character-expression> )

BFHRERNLBAEZRH. MRBASEN nul, WERE null ; MREBASHRZFHE , MREZEF
ST

T~

B gZR
UPPER (‘abcdefghi123") ABCDEFGHI123
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Kinesis Data Analytics

BXTFF X Kinesis Data Analytics RFARRFHEE , i 5 FKinesis Data Analytics.
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47 58 B %
NAEA RS
T &R T B Amazon Kinesis Data Analytics SQL & & RIEARN XN EEFE X,

« APl iRZ : 20154 8 A 14 B
« LRKEFHBH 2018 3 A 19 H

B Ui B8R B

#H HoTSPOTS B ERMEEAEXRBEFHENEZE 2018FE 3 A19A
NXFHER. BXEZER,
2 HOTSPOTS (p. 163).

Stream-to-stream JOIN R4l JOIN FaERN RS, BXES 2018F 2 A28 H
EE , BB MAFA (p. 41)
#THY TSDIFF B FRERPA AN B (6] Bz (R By 2= 2017 £ 12 A 11 H

Fo BXESZER , HZH
TSDIFF (p. 135)e

i) T REEBIRE R R WL F 2017 %11 A28

RANDOM_CUT_ FOREST WITH EXPIFRMAFTEREF2D. B

[ETp XEZER , BSH
RANDOM_CUT_FOREST_WITH_EXPLANATION (p. 171),

¥THY REGEX_LOG_PARSE B MR = RF B P IREL 20178 A 21H

ENFSATRT. B
XEZER , BEH
REGEX_LOG_PARSE (p. 149).

BXRE4A FRARFNIMEEMEN 2017 £8 A 18 H

Y SQL B A n 2017 €8 A3 H
STEP (p. 141), LAG (p. 189), TO_TIMESTAMP (p. 121), UNIX_TIMESTAMP (p. -
LAR R AOXS SUBSTRING (p. 197)
HEMNRERZH

FiE®™ X2/ E —MRAAmazon 2016 £8 A 11 H
Kinesis Data Aletict§ .
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AXBETHRBERE, BEAFXARTESRERNEFEER , W —RUUREN #,

ccii
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