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LR EFiTi2 T Amazon Kinesis Data Analytics R EiBEMIREREMMPNES TE -
FA

o FRIRSF

- BEERR

- B SQL BIERF

« REANNXF

- BEREXNEER
« RHEFRR

- BEIEE

- REF, XEF

FRIR AT

FIBRANRZ AN 128 N7, PMRFALERAXREE () FEX (K2 KNE ) kmsl= (Ko
KNE) |, WA RMEIE (EFENERZABREAE )
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0x0000 % 0x001F ) o &R LAER 5 — MBI SXHRRFRITH L , NMEFRRFHEENEI5.

HUTRBIF , EARMEISHRARFIER , ERENFHEEEZPZE , ZFRARFRERNIAE
F&, AIUERAEAREEMREIAY , BB RN ERAN KEN RS SRR M.

-- 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;

FRIREF 2
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- 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;
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- FEXERNEXBERKR, UHRYN , SERIAFHAREEENACEH AR BIEXE CHARACTER

CHARACTER W{ER , ZRFF AILAMEE 2 &L,
XTEF

« WMENUMERIC, DECIMAL. INTEGER. BIGINT, SMALLINT, TINTEGER # DOUBLE
PRECISION,

BTRVARFERBERR XA :

+ DECIMAL

- MBEMDHBE

« CHINTER

« CHAR Z{tH & A BE{LER VARCHAR
, BINE,

- BRMNEHR

. —HHIE ( BIEXE BINARY 1 BINARY VARIGING ) AL EZHMELRE , #EALAE S E.,

XT B, sEMEEE

s FEXERAXBER (EHMABR , RESHENREMEFRER DATE XE K EZEHREH=Z
TIMESTAMP £ H = # & %2 TIMESTAMP 285t | AN EET TUAESE ) .

« Amazon Kinesis Data Analytics B X #5487t SRARAE R B, RSB BIER , ©23EAmazon Kinesis Data
Analytics ¥ E#2F CURRENT_ROW_TIMESTAMP , LAt 545 B B3R B A ],

HERBENEE
% F DECIMAL , BA13Z B AREEANBAHN 18 i,

BEEEIPIUFRNEATHECE , S/ P BRVEMNHEMN, BUIEENT 1 3 18 1z
FIREE , L MER 18 UHRIANBE.
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NS AMBY N, DN NSNS NB DS NS DB NS N D BS N B NS NS /N R /)N
/N BRI BEEN T 0 L3 18 [uz BRI bl , th eI BAEA 0 [ ZREY BRIA LB,

BRIEAL N

&ig p1, s1 RE—MRERWBEN /B , Hla0n DECIMAL (10,1),
Ri% p2, s2 RE=MRERMBEFN/NEILE , Hlan DECIMAL (10,3),
Ri% p, s RERHNBEMRE,

Ri% d RERTPHBNUR, AR, ERXERHHH , WTAR

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

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

p=d+s ZREE =18

REMNMINUEERNEZGKE (18, HFPMRUTEXTHRE ) .
REABRRERLEHZEDE—NISBHILS (s>=51) , AGREBNEHRURTRERMA2EH
SesER

R p1, s1 BE—MREBTHH (10,1) WHEEM /NI,

Ri% p2, s2 BH = MEEHRT#HH (10,3) BBEM/ MR,

Rz p, s RERNBENRE,

RIE , GRRERN+HS, TR :

p=pl+p2 p=10+10
ZREBE=18

s=s81+s2 s=1+3

ok
e
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RIZ p, s RERVBEMN/ NI, WTFAAT :

s = & K{E (s1, s2) s =&XfE (1,3)
ZRRE=3
p = max (p1-s1, p2-s2) + s + 1 p = max (10-1,10-3) + 3 + 1

ZRHBE = 1

sMp W ERANEZKE

BB SQL BES

FERZERF
EERNFERATFERAZERREHINASHHELE. BEIRIRHOEIE.
DLTEBhERTOANEER , 2 NUATILE

- EZERF

o BRERKR

o L5

= RN IE B AT
- FRBREER
- (HEk)

M

N i
%
M

i
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- EXER
« RETFEX

- BE, HABNEREER
- BHEEER

« ZXRWMRERE

- =B

IN R
ERNZENRFHZER , INWRIFERITEEEIR, XRZXREXNLFEHTINRAZ G

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

MRAEIR, TEXRREIANERUFERERENTHRIENHANE , MIRE TRUE ; ENEE
FALSE.

(® Note
IN BEFREMNE LR AECREATE FUNCTION,

FHREEER

WX RRAXRBREEMT ; MPREEMST , WIEE TRUE , ANRE FALSE,
EEEN

BRERRE

[

REBEEFHMARR
« —REEN  —REEFN -MREBHTEE, —TEEFRERERBEEULTEARA

IN #2ER 10
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operator operand
o THH  CHFASEFNFMRMERHTERE, —HAZEFRAREZUNATHEXHN

operandl operator operand2

UTHRESERPREIEAT -~ EEATRARXNEZER,

MRE—NBEF—ANZREY , WERILFEREN (BXHNMER , BZHAEEEE/FEE ) .
1L SE R 7

AL SQL BEZEANERML L

1. HEES AN FRER,

2. HME— TS ERF (B, + -, BENOT) .

3. HEFEMERE (* /) o

4. TEDERBCE (+ M- ) MZBEALASE (ANDFIOR) 6

MREH—MEEHN NULL , MRt NULL NRBEHNEBEREETL , WEREEEER
SRR, MREBRERNEREMER , NERHERERVEBEER, flans52=2, mMF=2 25, AR5
2 #REH,

BEREEH
BRIEH — 38 8/ — 33 41 iR
+ U RIE
U BE
+ B hn
B i
. B %
/ B BR
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XEZEFMRBEFNERTHIHR , BEUTIERSEM

1. MREP—NMNEERF N NULL,

2. MBRBEMNEALIEEESTEY K NLERGREESSHER,

3. MRERBREHWEREMER , NERSEREHRWEBMER, Hlans52=2, mMF225, AN 5H 2 &
=B,

e

ey | &R

1+1 2

2.0 +2.0 4.0

3.0 +2 5.0

5/2 2

5.0/2 2.500000000000

5*2+2 12
FRBPEEN

BUAERFRHREEFHTRALE SQL , BFERRENZHHEX LR , RASHLERFRS,

BRAER — o/ =3l iR ER
| B BRi% wEAF =3 E
LIKE B FRABEA LR <string> LIKE <like

pattern> [ESCAPE
<escape character>]

SIMILAR TO B FREEA LR <string> SIMILAR TO
<similar to pattern>

FRBRCER 12
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RIERT — Ju/ =3t &l iR EE
[ESCAPE <escape
character>]
B

BEERATEE- IS FHE  LEEFRATEE - SSNFHE  LEEFE TR

peyC | &R

'sql'||'Stream’ SQLstream

'sql'|| "||'Stream’ SQLstream

'sql'||'Stream’||" EE A} SQLstream Incorporated

<col1>||<col2>||<col3>||<col4> <col1><col2><col3><col4>
N ES RN

LIKE RZNEEFZRHBRAATHER, FEXP , ZH_( TXL ) M% (BDL ) ERRHEE L

B HH A MR

_ PEE AR & A F AT

% EEEMFFHE , SEEFHH
<any other character> R e MEN F R/

WRFE—BIEHN NULL , | LIKE 24EMNLZRF UNKNOWN,

EEACEFHFEPNERFR , K9ER ESCAPE THEEENFN. AF , BUFHFLAUTE
APWBERFRFZE. TRIET R,

FRHECEN 13



Amazon Kinesis Data Analytics

sQL &

oy |

‘a'H&'a’

‘a'BAG'A

‘a' B A&'b'

‘ab'tb#'a

'ab'LIKE 'a%'

'ab'Fh & 'a\ _'ESCAPE '\
'ab'F & 'a\ %'ESCAPE '\'
'a_' ®ifk 'a\ _' ESCAPE "\
'a%' & 'a\ %' ESCAPE "\
‘a'B&'a

'a' M &'a%'

'abcd'tb'a_

‘abcd' Lt i'a %

Tl

iﬂu
l1al @ l_al
'"123axyz'tbi'%a%'

'"123axyz'tbi ' %_a%_"

ROUTER

:

TRUE

FALSE

FALSE

TRUE

TRUE

FALSE

FALSE

TRUE

TRUE

FALSE

TRUE

FALSE

TRUE

TRUE

TRUE

TRUE

TRUE

SIMILARY TO B#FZHFREEXHETHR. ERE LIKEZEN , BFEK , AARARENRER,

FRHECEN
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ETHHK SIMILARTO &7 , seq RREXNEENFZRNEM[ES (W0 '13aq' ) » ATEEIIEFER
PR AFM EE SIMILIR TO 54 BAM SRR L FAF | 6I20 '13aq\! ' SIMILAR TO '13aq\I24br
\I% ESCAPE \' ( ltiFa% TRUE ) .

LIEECEN , fINERRPERAEIEN , FEASTINERFY. BESEE RN 0-9 # a-
Z, PostgreSQL ## TEXCE M ER NS ( BIFEE ) .

H—REFEZRLEREN , TUALENSARENFE ETE , RAETE “SRRHRR, RILRHE,

BRERSANKRAANCREZEENABAENESE 22 AR TITE | BHER&ERNER L EINFRTIT
fo

7o REF B FERF MR HFN 1D
S () ( seq ) AN seq ol (ATFE 1
NEXFTEXHMLE
R )
FHEE] [seq] T fd Fr 1| AR B9 4 {r] 22 2
NFRF
BARGFSRIMNG A [*seq] R AR FEF 5 3
RN
[ seq ” seq] ILEE seq PHVEMRE 4
NFERF , MAEE seq
FEEAEANFRF
Fa <character1>-<char BEFR 1 MERF 2 5
acter2> Z BN FRHEE

(ERA-LEANF
5, Bl 1-9 R a-z )

HIE [ seq seq] CHE seq =X seq 6
ES seq* CHE seq WEHZ A 7
BEEW

FRHECEN 15
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pallEs]

yijl

X5

7] &

TR
BOZ

NULL

FFRHF

RPN FRF

seq+

seq{<number>}

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

seq?

%

<any other character>

NULL

BRF R

MR

LHE seq BV —NEH %
NEEWM

SELH seq WEE
R

¥ seq IR BEHE
ZREEXRBEEH
R ARES RBHE T
[T

CHE seq BWEZH —1
2451

PeBL (R A F R

B F 7R
BREEFAER

R T2 RN F
&

MRE—BEHRN
NULL , ] SIMILAR
TOBEMERN
UNKNOWN,

BEEAREFRFER
HSRER

LA TR B A
— MBI L N
Er:

ERAREEEN
ESCAPE F 4,

#FN D

8

11

12

13

14

15

16
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TRIE T RE

yey |

‘a' KELT ‘o’
XSS

‘a' RELT b’
‘ab' KIELTF 'a_’
‘ab' KELT 'a%'
'a' RELTF 'a’
‘a' KELT 'a%'
‘abcd'R Bl F'a_
‘abed' KT 'a%'
“RUTF

"Ma' KT '

"123Axyz'E L F”

"123axyz’ R EUF ' %_a%_'

"xy'ELLF '(xy)'

‘abd' 245l F '[ab] [bede] d

'bdd'Z L F '[ab] [bede] d

‘abd' AL F '[ab] d'

'cd'ZE LT [a-e] d'

'cd'R LT [a-e”c] d

TRUE

FALSE

FALSE

TRUE

TRUE

FALSE

TRUE

FALSE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

FALSE

TRUE

FALSE

p

14

14

14

12

13

12 1 14
13

12

13

14

12

14

13 § 12
1

2

FRHECEN
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yey |

'cd'ZELLF [ (a-e)] d'

vd' % LTF T (a-e)] d
WRRETIKRFER
'fred'SRELT “KFHFR
'mike'REUTF KA BE
‘acd’ LT 'ab*c+d'
‘accccd'ZR LT 'ab*c+d'
‘abd' KT 'ab*c+d’
'aabc'ZR LT 'ab*c+d'
‘abb'Z L F 'a (b {3})"
‘abbb'Z L F 'a (b {3}) '
‘abbbb'ZE L F 'a (b {3}) "
‘abbbb'2 2L F 'ab {3,6} "
‘abbbbbb'2 8L F 'ab {3,6} *
‘R T'ab 2"

“RELTF '(ab) ?!

'a' KT 'ab ?!

'a' R LT '(ab) ?"

'a' KT 'a (b?)"

‘ab'R L F'ab' ?

TR
T
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
FALSE
TRUE

TRUE

A

7 8
7 8

778

10
10
11
11
11
11
11

11

FRHECEN
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ey gR pI
'ab'2 L F 'a (b?) TRUE 11
'‘abb'2E L F 'ab 2" FALSE 11
‘ab' AL F 'a\ _' ESCAPE ' FALSE 16
‘ab' 4 F 'a\ %' ESCAPE\'  FALSE 16
'‘a_' #4LF 'a\_' ESCAPE \' TRUE 16
'a%' BT 'a\ %' ESCAPEN  TRUE 16
'a (b {3}) 'EBLTF 'a (b {3))' FALSE 16
'a (b {3}) "HALLTF 'a\ (b\ {3\  TRUE 16
ESCAPE '\
BHRIZER

PEEEMFATERYFEAN AL R,

BRIER — Jo/ =3 U EE T
NOT U B3 WIRE
AND B %17 wRE
/) B DE WIRE
IS B ZEHE /R{E
TRAFHY U BERALR wIRE
<expr> IS NOT
UNKNOWN
IS NULL U ZEHR GG

BEEEN 19
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RIERT

IS NOT NULL

BETWEEN

IS DISTINCT FROM

5B X5

— Jo/ =3t &l

(09)

1]
dl

B

DU

<expr> IS NULL

<expr> 1S NOT NULL
&

~¥E

~¥E

KT

RFHET
INTF

MFRETF (RAT
)

SZMBRENE

coll " F expr1
expr2 2 |8

X3!

BEXH!

Ef
Ef
EA

EFER (HFE, F
£Fea, BHEA, mtE)

BFRE
BFRE
BFRE

BFRE

Ef
Ef

SQL AREE=ZfTEENRE , MTEREENHIIAA : TRUE, FALSE fl UNKNOWN , &5 —f
RASZEEFH/RE NULL, TRUE Hl FALSE BEBEFERBEBNFAMRESRZT , ERNEE
UNKNOWN #ZERBE X T SEREMMN , TR T

BEEEN
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® Note

UNKOWN Xk “TRERERY , ATRER IR , WERAFWR , “TLHRERN , B R2EX =

HIRAY, XMIPMETUHEBEERANTARPHEEREANITE S A ERERMEE,

TREN
TRE
TRARAH

EE (M)

i
i

am R
o}

RS RS
= ~N = =

/

X548
BERMARA
BEE
BER
EBRMAR
ARAMMER
AAHMEEIR
ARAMAR

ZR
FALSE
TRUE

UNKNOWN

&R

TRUE
FALSE
UNKNOWN
FALSE
FALSE
FALSE
UNKNOWN
FALSE

UNKNOWN

BEEEN
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28 (OR)

= &

TRUE
TRUE
TRUE
TRUE
TRUE
Bk K 4
RHHTRUE
RHHFALE
RAZARA

RiZERN “R”
BERANN
RERTRUE

RARENRN “R”

ZR

TRUE
TRUE
TRUE
TRUE
FALSE
UNKNOWN
TRUE
UNKNOWN

UNKNOWN

i

TRUE

FALSE

FALSE

FALSE

TRUE

FALSE

FALSE

FALSE

BEEEN
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pey | &R

RENZARFRY TRUE
TRAKRY

EH &R

EFRRARAN TRUE

FALSE TR2KHH TRUE

RATRKA FALSE

IS NOT UNKNOWN K ERME —MEHWZER, RIEX X FRRAN ERXTF ‘X RE)H x A R)”,
MAR “x 2 (FEXRA ), Ht , ELRFERR :

X B8 ZR X RE) T (x
TRUE BRRARAE TRUE R “(ERR) =}

FALSE FALSE T2A&H TRUE A K, “(BREM )=
Ky (R=2EHEY )~
— Rt RER

UNKNOWN RATRARA FALSE A F, “(RAAE) =K
(RAARK)”
— RN’ ,

BN ARAEET =
EHBTER

HTF IS NOT UNKNOWN R — MSHREER , MU LENRETRELS IS XMAEIER :

BEEEN 23



Amazon Kinesis Data Analytics

sQL &

pey_ |
TRUE
NOT UNOT

TRARAFMZARA

RzZERBEARR NULL

TETAREX
pey_ |
AHMEEXTAE
AAEEE
ARAERAAE
AAMEEREX3
AAEEEEX

ARAERAZB X!

i

FALSE

FALSE

TRUE

:

TRUE

FALSE

TRUE

FALSE

:

TRUE

TRUE

FALSE

FALSE

FALSE

TRUE

BE , “xISDISTINCT FROM y"3fllFx <>y , E xRy ( MIE=F ) 7 NULL BtE27 true BVIEIRBR
L. DISTINCT FROM & distinct FROM #ifx , EEHNBESURENME ( E. BRYEKXHA ) 5HBES

BEEEN
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ME , EREAMBETE. IS M IS NOT EEAFLEFKEI T X F UNKOWN , BAENRE “ARER

Y, ATRERERIREY,

=1

==

TP EEMZER |, 1£3% NULL 5 UNKNOWN BREHFSEBLE RN UNKNOWN ( 5 NULL #

HithZ & ER/

&) o

o]

EH

HEMBHER (ZERHRE)

FALSE }#s@#l3# ( ZERNM/RE)

1>2

1<2

'foo' = 'bar’

'foo’ <> 'bar’

'foo' <= 'bar’

'foo' <= 'bar’
3T 1M5ZH
11T 3
3mF3

551 F 35z

151.0 7

AR (= NEY ) SEBIEGR (2

RBEXA

ERNEW)

ZR
UNKNOWN
FALSE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE

TRUE

BEEEN
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REXMXF

EREABUATEEEX :

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

FH(FHH ) ®REX
FRREXAUTEEREN

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

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

| FIRST_VALUE | INITCAP | LAST_VALUE

| LOWER | MAX | MIN | NULLIF

| OVERLAY | SUBSTRING| SYSTEM_USER

I

I

TRIM | UPPER
<user-defined-function>

X E , Amazon Kinesis Data Analytics [E#& SQL #F unicode F/RFXF , fli0 u&'foo's SERAEMN
XFE—# , RUUBFXEXFZHNESE | bl u&'can "t's SERANXZERE , FRATLER unicode
B flan , u&\ 0009' & — MXEFIRFARNFZRFE. RALAS—MN KkE |, kil u&'back\
\ slash's Amazon Kinesis Data Analytics ¥t X #5& A L FR/F , Lk u&' ! 0009 ! ! 'uescape'!' =
i EE S

¥ Fereion
M Fereion ereion reion reion reion on

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

RIEXMXF 26
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number-literal := <UNSIGNED_INTEGER_LITERAL> | <DECIMAL_NUMERIC_LITERAL>
| <APPROX_NUMERIC_LITERAL>

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

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

number-unary-oper := + | -

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

number-function ABS | AVG | CAST | CEIL
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>

H Hi/8 8] /8 (Bl ereion

B/ EREXALTEEEN

datetime-expression := <datetime-literal>

| <datetime-expression> [ + | - ] <number-expression>

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

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

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

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

CAST | CEIL | CEILING

| CURRENT_DATE | CURRENT_ROW_TIMESTAMP

| CURRENT_ROW_TIMESTAMP

| FIRST_VALUE| FLOOR

| LAST_VALUE | LOCALTIME

I

I

I

datetime-literal

datetime-function

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

FRIERXNFXF 27
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A<t 8] [B] @ eon

A 8] 8] F§eon ereion on ereonion on on on on

interval-expression := <interval-literal>
| <interval-function>
interval-literal i= <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> ) ]
ABS | CAST | FIRST_VALUE
| LAST_VALUE | MAX | MIN
| NULLIF| <user-defined-function>

interval-function

mI/R{Eeion
HREERNBUTEEEN :

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

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

boolean-function CAST | FIRST_VALUE | LAST_VALUE

| NULLIF | <user-defined-function>

RIEXMXF 28
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BRREIXMEER

BT Amazon Kinesis Data Analytics EHELRVITRLETT , A EERERBENXLERERT
RMIER T T B8,

Bl AE—NMTER , BER—IMERIEFWLCEITENREEENN (AN BFEEM) , BRER
—MEFBRMEFRDCETENR. BRINKETETR Widget X BIBEBNNEE , RRABRITKZE
T E| Widget ZIBEX I “&fE— X" iT#,

BEESRREXGEFRRAY LR SRR N EiF M,
—ESRtEERNEX

- Bif, MRARSARAFHEFN , WERLAN., SHHNEFE TR HEN,

« AF. MREETH e BEBREARTHETH —THE , WREX e ERHPE LFHES,

- BF. MRAEETH e BHRLNTHEFTH—THE , MKREX e ERFEF

« PRARF. MREETH e BRAKRTH—THE , WRER e ERFPTHBHAF.

- PR, MRAETH ¢ HRANTH—THE , WREX e ERPEHRZREFHES.
- BB, IRAETH e BERASF T —1THE , UREX e ERFHNFE,

EEE , REXMEYL , FRRAXBUN R LA,
$iE5|

ROWTIME REFIRFAFHES]. ROWTIME 33 e/ 8B P k5] | 44T EAMEER A EB2 7 5
EZW,

Amazon Kinesis Data Analytics AIBh L& FinfER BB/ PN TFHEA RN —THHRERPEA —
7. Amazon Kinesis Data Analytics £ AJ#afr , MRSANEFHROE—NRPEAT , T26H , X
¥ ROWTIME 3R & HF.

ER , M S orderld IR FAFHY ; SEM ST orderld SHEFIRFHEEHT2ET 100 T2RE
M. BR , HIRATIEFFHANEFE,

BiEKRE

MR 5#Kinesis Data AnalyticsHIERAXNNSH R L FN , ERMAMMEZREXNZ LB,
(BRSALFERE. )

BEREXNMZER 29
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F—PMENX:
BRENEHBIEER

NRFHBHEENTNATEREENERFSN  ESFERRANERFY , WZEBREE
HYo

™
im
o
fim
3
]

fflzn , FLOOR BN AT HEF®A {1.5,3,5,5.8,6.3} B , 5 {1, 3,5, 5,5, 6}, HEE , AT
BAFHS BRI AF (2RBEEE)

HEMT S 1RV AL

Amazon Kinesis Data Analytics E R —NMNRZ N EREXNER , K155 GROUP BY BAF B,
EEMERT , 208 Amazon Kinesis Data Analytics HlE &AM | © A AEREB E 5 RMIEIT ; HlW
MRECHAEENMNSEBAKZTTREERTHN , chiFBNE LR S RPRBREZE.,

RTUXFMARXNFA LM , Amazon Kinesis Data Analytics 8 7 —HEMN KRR B E
o UT 2HEMEEMRFN

RKIERX B

c FE

FLOOR(m) 5m R, BRF%
RICHR/RIEAR(m) EmiEE , BEREHK
KA/ KR (m E TimeUnit) 5 mEE , BF=8%
FLOOR(m % TimeUnit) EmiEE , BF™%
SUBSTRING (m M 0 %% ¢ ) 5 m#iaRE , BF~%
+m Mm—#

-m m R B3

m+c Mm—#

c+m

m1 + m2 WRm1 M m2 B EMEE, M5 m1 #8E ;

HEMT R AN 30
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RIERN

c-m

LOCALTIME

LOCALTIMESTAMP

IR S

CURRENT_DATE

S
BNFREEN

m RE &3
WRcHIE, NEmMMHERE ;
mBRER c AR ; FEO)cHO

MR mEANERHEERNOE , AR c M m
HAFSHEE , WE m #8E ;

MR mEANERHEERNOE , AR c M m
HNRFSTE , W m R ;

BNFREEN

il

w

EEANRP cRE—IMEHR, Mm(BEmI Am2) 2EFARER,

SR

5|A#E -

« EFEHRM  HAVING FHAWHERE ¥4, MMAZRR. ( 5ESH SELECT B&RN&HESELECT ¥

. )
- g

S RAEMRESN BOOLEAN WEREN , HIAIELTRA

EIE 3
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. 2<4

+ TRUE

* FALSE

« expr 17 Rz

* NOT expr_19 IS NULL AND expr_23 < expr>29

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

B [E] 1B 18

TRERTHE SQL XEFHIZASIBREEE Amazon Kinesis Data Analytics X358 SQL ¥R BN E
ERTRER. EERTEMEAMEENXR, BMNXRREAXRTIANEERBLENTR , HEFHEE
X upperlnterval predicate lowerlnterval evaluates to TRUE, & 7 M8 24#r4 SQL. &jg 10 ME
WLAEEE R ,  Amazon Kinesis Data Analytics SQL /&M T B,

B OREARER

if_l
Co —  —1 B —
EQ

5":-'  — —

a:

é% —— ———
£

_lI_L —

B

5

a:

hvi ——

2l
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8 EEMER
-
4
T

LE/

LAC

STH
CcO

STt
oV

STH
PRI

Su

STH
LE/

STH
LAC

[MN
LY
LE/

MN
LY
LAC

N T BARENRER , Amazon Kinesis Data Analytics EZIF AT E :

« TIERY PERIOD X% — AILAE# PERIOD X#F,

RIIIRENES 33
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C REEERE — MBHAFHMEAERE LI, B AND 98, WALE AND , FRRE—MBA
BLABSE= M ERNERREAR.
. TSDIFF — JEBR AR TIMESTAMP SHGHER ) # 0 EE SN EE.

fign , &R U A T RER ¢

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

EREEMYL , WA -

(sl,el) PRECEDES (s2,e2) PRECEDES PERIOD(s3,e3)
T RERER :

TSDIFF(s,e)

EEWNT ;

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

R/ , ¥4 SQL foiF CONTAINS iBiHEREAEA TIMESTAMP ER EAMISE. fltn , LTRER :
PERIOD(s, e) CONTAINS t

ERTUTIHESNY -
s <=t AND t < e

BE

BtEE A 2R E — NN A RERENXS

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

B 34
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<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>

<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

LTRERBZFHARRER :
BIGINT tsdiff( startTime TIMESTAMP, endTime TIMESTAMP )

LAZE# R B {IRE (endTime-StartTime) BI{ES

T~
AT RAIRBIERT MRERBFBRNE L FIFFRS |, WEKHER -

create or replace pump alarmPump stopped as
insert into alarmStream( houseID, roomID, alarmTime, alarmMessage )

ayt]| 35
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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);

:IEESNE]
UHAABRERNTRNLBRN EAR —KER TR, ATEWERNREAR KSR

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

AIE N RBEROERER U THRIEEN AR

(current_timestamp TIMESTAMP,
creditCardNumber VARCHAR(16),

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

LR R2H 5.0.1 i Amazon Kinesis Data Analytics N2 FHHREZFZH R,

(EIEESBRY 36
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ARE

ASENSITIVE

ATOMIC

BEGIN

BINARY

BOOLEAN

CALL

CASCADED

CEIL

CHARACTER

CHECK

CLOSE

COLLATE

COMMIT

CONSTRAINT

ALL

ALTER

ANY

ARRAY

ASYMMETRIC

AUTHORIZATION
B

BETWEEN

BIT

BOTH

CALLED

CASE

CEILING
CHARACTER_LENGTH
CHECKPOINT
CLUSTERED
COLLECT

CONDITION

CONVERT

ALLOCATE

ANALYZE

APPROXIMATE_ARRIVAL_TIV

AS
AT

AVG

BIGINT
BLOB

BY

CARDINALITY
CAST

CHAR
CHAR_LENGTH
CLOB
COALESCE
COLUMN

T

CORR
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CORRESPONDING

COVAR_SAMP
CUBE

EETIEES

CURRENT_PATH

CURRENT_TIME

CURRENT_USER

DATE
DEC
DEFAULT
DEREF
FAw

DOUBLE

EACH
END
EVERY
EXECUTE

EXPLAIN

COUNT
ek
CUME_DIST

CURRENT_DATE

CURRENT_ROLE

CURRENT_TIMESTAMP

CURSOR

DAY
DECIMAL
i3
DESCRIBE
DISCONNECT

DROP

ELEMENT
END-EXEC
EXCEPT
EXISTS

EXP_AVG

COVAR_POP
CROSS
CURRENT

CURRENT_DEFAULT_TR
ANSFORM_GROUP

CURRENT_SCHEMA

CURRENT_TRANSFORM_
GROUP_FOR_TYPE

CYCLE

DEALLOCATE
DECLARE
DENSE_RANK
DETERMINISTIC
DISTINCT

DYNAMIC

ELSE
ESCAPE
EXEC
EXP

EXTERNAL

38
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EXTRACT

FALSE

FIRST_VALUE

FOR

FROM

FUSION

GET

GROUP

HAVING

IDENTITY

IN

INNER

INSERT

INTERSECT

INTO

JOIN

FETCH
FLOAT
FOREIGN

FULL

GLOBAL

GROUPING

HOLD

7
INDICATOR
INOUT

INT
INTERSECTION

IS

FILTER

FLOOR

FREE

FUNCTION

GRANT

HOUR

pii g

INITCAP

INSENSITIVE

INTEGER

INTERVAL
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LANGUAGE
LATERAL
LIKE
LOCAL

LOWER

MATCH
MERGE
MINUTE

MODULE

NATIONAL
NCLOB
TR

NOT

NULLIF

OCTET_LENGTH

Ft

LARGE

LEADING

LIMIT

LOCALTIME

MAX

METHOD

MOD

MONTH

NATURAL

NEW

NONE

NTH_VALUE

NUMERIC

OF

ONLY

ORDER

7|

LAST_VALUE
LEFT
LN

LOCALTIMESTAMP

MEMBER
MIN
MODIFIES

MULTISET

NCHAR
=
NORMALIZE

NULL

OLD
T

ouT

40
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OUTER

OVERLAY

PARAMETER
PARTITION_KEY
PERCENT_RANK
PRECISION

PROCEDURE

RANGE

REAL
REFERENCES
REGR_AVGY
REGR_R2
REGR_SXY
RESULT
REVOKE
ROLLUP

ROWTIME

SAVEPOINT

OVER

PARTITION
PERCENTILE_CONT
POSITION

PREPARE

RANK
RECURSIVE
REFERENCING
REGR_COUNT
REGR_SLOPE
RELEASE
RETURN
RIGHT
ROW
ROW_NUMBER
S

SCOPE

OVERLAPS

PARTITION_ID
PERCENTILE_DISC
POWER

PRIMARY

READS

REF

REGR_AVGX
REGR_INTERCEPT
REGR_SXX

EE

RETURNS
ROLLBACK

ROWS

SCROLL

41
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SEARCH
SENSITIVE
SET
SMALLINT
SPECIFIC
SQLSTATE
START

STDDEV_POP

~

DL

SUM

SYSTEM_USER

TABLE

TIME
TIMEZONE_MINUTE
TRAILING

TREAT

TRUE

UESCAPE

UNKNOWN

SECOND
SEQUENCE_NUMBER
SHARD_ID

SOME

SQL

SQLWARNING
STATIC
STDDEV_SAMP
SUBMULTISET

SYMMETRIC

TABLESAMPLE
TIMESTAMP
TINYINT
TRANSLATE
TRIGGER

TRUNCATE

BRE

UNNEST

SELECT
SESSION_USER
SIMILAR

SORT
SQLEXCEPTION
SQRT

STDDEV

STOP
SUBSTRING

SYSTEM

THEN
TIMEZONE_HOUR
TO

TRANSLATION

TRIM

UNIQUE

ERT

42
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UPPER

VALUE
VARCHAR

VAR_SAMP

WHEN

WIDTH_BUCKET

WITHIN

YEAR

USER

VALUES

VARYING

WHENEVER

WINDOW

WITHOUT

USING

VARBINARY

VAR_POP

WHERE

WITH

43
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Standard

BUF Wi iehRf SQL EE S -
X5

- CREATE TA

« INSERT

. BY

« SELECT

CREATE TA

&7 LA1E Amazon Kinesis Data Analytics B LA T CREATE &4 :
« CREATE FUNCTION

- BIER

- BIER

IR

CREATE STREAM EEARIE— ( it ) . ROBMYSMNERE — schema PERE MR BT
E. &FTERVER,

BER—# , RtBY , B LE CREATE STREAM BAH HXLESIEEHRIERE, ©IINREF TR
NEGERVEBER. XT column_name , FAMAEMKIFRE SQL EHBIH. FEFENZ,

§7E OR REPLACE 2E#HGIZEFENR , NUATNIENRBTENENR , TELFERH DRP
AR R BRIZR. EELEREEEHPHNERE LFEH CREATE OR REPLACE &4 1L E#%
HEXFFERLIER

« AEEEET ORREPLACE It BEIEEEW B

- B3 type_specification ( %20 TIMESTAMP, INTEGER & varchar (2) ) FEEMNENTESIXK |
#FZ# (Amazon Kinesis Data Analytics SQL ZZ15F) F# “Amazon Kinesis Data Analytics ¥
BERE FH,

« XIF option_value , AT AFERERIFERE,

CREATE TA 44
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AREEAT B SR AT R 2 BIER

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

MERHTREEEEMRRERBFHRE

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),
0CcC SMALLINT,
VOL SMALLINT,
SPEED DECIMAL(4,2)
) DESCRIPTION 'Conditioned LaneData for analysis queries';

MEBFRESEERERBRIT 2 HE

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 £t 7 %% , ® AT AFBIA S ELEE (UDF) ¥ BEIhEE, &
#Amazon Kinesis Data Analytics X %% SQL HE L # UDF,

APEXRNHEAUERTERERMNER , B UMXERARBBREA,

2 (3N ) AFEXHEBHRREENELASHENSHE L T HARNBIERE, RaE
W, ENSBERSAPELXVER (HIMNFEREE ) i, FAFRAER,

CREATE FUNCTION 45
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F P & % (UDF)

RAPEXHEBAURIMERNITE  RAFTIHSIMRESBOTRERES R, UDF HETHAR
LF FLOOR () 3 LOWER () ERNEE#H. X TE SQL EAFERAHAAFTELEE , #THRA—
UDF , #EARESH | ZITHFWEERIIE,

BE

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

LANGUAGE SQL

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

[ READS SQL DATA ]

[ MODIFIES SQL DATA ]

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

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

SPECIFIC BB — M ENAEFPHE-—NEERBEN. FE5  BARBENTLREE - (B R
ZNMEBAURAEZRRNER , RECNNSHEIRATUXS 'EHI'.I ) o

DERMINISTIC/NOT DERMINISTIC X TREBERRERSN—HAENSHEREHENER. NN
RAREFTRRERTERR,

EE SQL HUEFME K SQL HUED B RBIZEHKE D LIRS H SQL HIE, NREEZIAERIE
ERBWS&lDMAWFRTM%jmuWﬁﬁ,j%ﬁ*%iMﬁNES&%ﬁﬁ%%&Tﬁl
;;.L:M%EHE , MU%Elﬂiﬁ%o

£ NULL 3 ARHRE NULL HEZRARBAA , RINRERBNEMASHAIZ , NZERBREHEN
RNIREIZE{E, MERKRIEE , MERIAF NULL # AR A

SQL E X EREENAHEN RETURN E94H K.

el

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

CREATE FUNCTION 46



Amazon Kinesis Data Analytics sSQL &
=
BER

&R = AAmazon Kinesis Data Analytics 7 EXN R ( SQL FEMYT B ) , BRMEFEZEITH INSERT
INTO stream SELECT... FROM &ifjThgE , NTIEERE ReEBFERMA S G E R,

BEENERNGBREEIIR ( XERE-LR-BHRX ) 5l 5'%%%7&?&1%3’2*“)5@@@3
N sQL BiEsRSELEN]. ( EAIFLIH Ehuwﬁlﬂﬂ’JFﬁﬁ@J RATLA —FIRE— PR, )

EXEZEER , S FESELECT :
DUTRIEBECEFNRERN , ARTEUHELPRIEFNR

« “OrderDataWithCreateTime” FRHERN R
« “OrderData” £ HERM B

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

"key_user" VARCHAR(20),

"key_billing_country" VARCHAR(20),

"key_product" VARCHAR(20),

"quantity" VARCHAR(20),

"eur" VARCHAR(20),

"usd" VARCHAR(20))

DESCRIPTION 'Creates origin stream for pump';

CREATE OR REPLACE STREAM "OrderData" (

"key_order" VARCHAR(20),

"key_user" VARCHAR(20),

"country" VARCHAR(20),

"key_product" VARCHAR(20),

"quantity" VARCHAR(20),

"eur" INTEGER,

"usd" INTEGER)

DESCRIPTION 'Creates destination stream for pump';

UTRBERAXHENRKAUER., M “OrderDataWithCreateTime” IR HIEH G EHF AR
“OrderData’,

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

BIER 77
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"key_product", "quantity", "eur", "usd")

//note that this list matches that of the query

SELECT STREAM

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

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

AXEZIFMEER , 21 Amazon Kinesis Data Analytics F X A RIEEEFHNARFRNANEE

o

B

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

H i streaming-insert 2iEAEG , 40 :

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

INSERT
INSERT AFERHAEAT. CHAMERPEA , F—NROHHEAS — M.
BA

<insert statement> :=

INSERT [ EXPEDITED ]

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

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

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

BANEMW L , HSRSELECT,
HEBEBATRT
T LU INSERT JEREN QIR RIE T — 55,

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

INSERT 48


https://docs.amazonaws.cn/kinesisanalytics/latest/dev/streams-pumps.html
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SELECT "ticker", "shares", "price"
FROM SALES.bids
WHERE "shares"*"price">100000

AEXE , B AT “HighBids” P NS RNR BITEE RN HIERAY UNION ALL RiER, XHFEIE
—MFRETHERER, AANTHTIPHYEE select 3 UNION ALL % BV ITRVITE. R4, &0
REMIBEARELRBARZAEBANITHRABRT ZBARZEZNIT , WRATERSPERT , BN
HEERcBEHNERYF. BZRAEELERPHESR,

i
B

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

RS

LR PRNEEECKREM SELECT &% ; R s EHBCHNRE LA FAHER,
SABERM (BRI X, BKE)

EEEENERESZEASEMERMMNIT

« EXCEPT BEIZE— NESHEFREE-NEEHRWBEIT
« INTERSECT IREIE —AME—HFNAAETT
« UNION REM{E—EEHMETT

EFBABERT , ERNMEESNIIHBLIMEE , FRFRBELASHWERS. ERHXRNIERE -
=R L) Dp IR

=i 49
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FAALL XBTE A CZEANEABRFLNZEESMEN  XEKRETQHEREENIT. il ,
MRBETEE—NEESPFHI SR, EEANEESPFHEI 2K, M UNION ALL FFRHIT3+2=5

Nrd
Ao

EXCEPT = INTERSECT HHEIF %% ALL.

FEEERFHREXRBKEZEN , INTERSECT MRS TILLRMEEH EXCEPT 5 UNION, EEE
AINMESER | AILMERES. Hla -

SELECT * FROM a
UNION

SELECT * FROM b
INTERSECT
SELECT * FROM c
EXCEPT

SELECT * FROM d
EXCEPT

SELECT * FROM E

BETF

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

ZRBIERT T

UNION ALL RH—aI AN A TFEBNESZER, 2ETNHRSBSNRAR MR- REAMS — ik
mR%R , N2HERN,

plan , ATFTERSER—RFBIBIEHMEEINITE

SELECT STREAM *
FROM PhoneOrders
UNION ALL

ZRHERTF T 50
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SELECT STREAM *
FROM WebOrders

THFos. HNEH UNION ALL £ HWTHTRB S AT E&ER,

TRIEIA SR  ITRRABARK TR RKABTHES. EEERFNT—THERTETLRE
¥ ROWTIME, fizn , tnR4TatELA SRR 2018-12-0223:23:07 , MXFIFRE F—1TRHFET
2018-12-0223:23:07 Elik, 1TEIRAZRATATEBRHRERP AR , HIA0IESIR S I &R AR,

Amazon Kinesis Data Analytics B AR E 8 B B & H &2 ANITRER ROWTIME 5HF, MRE-—
EENTHEEREB R 10:00 1 10:30 , ME=HEE 10:15 , N Kinesis Data Analytics 2 E =58
—EHESFEHIXET 10:300 EXMERT , MRB-ANEENERERIE—NMTRELR |, BF2
BFIN,

EEERA
VALUES ZERAEEHNPRTEEXRR, ( B ESRAIER SELECT EBFANEN TR, )

VALUES ATLBEMERER , TR :

VALUES 1 + 2 > 3;
EXPR$0

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

42 Fred
34 Wilma

FIR , RECHEBREXNER TEEIE. EAILUEERF VALUES RAFERHER AS FAXK
DEHIE

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

BEEA =
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42 Fred

34 Wilma
SELECT
SELECT N\FRH R EIT, EAILUF SELECT BREMRERD , b LNEAESRESE Yﬁaﬁél’eﬂaﬁ—
o, BRI EAEREMIETHN — , B¥E (Bl ) EREREIEER UDX B, BXxRE , HSH

ZF?aﬁFFE'JEEﬁ INSERT. IN, EXISTS 5F|1 BIER,

AIERMEBSELECT 74, . Streaming GROUP BY., GROUP BY 74, WINDOW F4) (B &
H)MWHERE Fa##& T SELEHAVING ¥4 CT i#4#F4. ORDER BY ¥4

B

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

M/ /o

STREAM < FZHMHRXEMm SQL W RE

SQL EWEFT TN EWFHNIRRNERBRHXRELERMIRIT,

MAALE SQL FVEAR STREAM X7 , EFIRREUTEXRRNNE, XA ERXRAEN T
FNEL, RABATEXRRAXN TRENEL , HERBESHIRRUTENREANE,

ZifJlAlAmazon Kinesis Data Analytics RFE N X RWETE |, FAEA STREAM X F :

SELECT STREAM * FROM Orders

WRRAIE 10:00 FIBIZTIZER , ©FF 10:15 F 10:25 £5K1T. £ 10:30 , EWPHEET , EESH
&future iT 8 -

ROWTIME orderId custName product quantity

SELECT 52
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10:15:00 102 Ivy Black Rice 6
10:25:00 103 John Wu Apples 3

EXE RS “7E 10:15:00 1T T SELECT* FROM Orders &) , AMER P EH—I1T1&E
10:14:59 .999 FEFE”, B ROWTIME FIFERERN 10:15:00 1T , RABRIZITHRWEHR, X
= stream IO B . —FEERRINEB T ERNX R,

BECRLEELNATEERNER, Flw, 55E

SELECT STREAM * FROM Orders WHERE quantity > 5

£ 10:15 B —1T{B1E 10:25 8817, EAXR

SELECT * FROM Orders WHERE quantity > 5

EiT# 102 F 10:15 TERMNZEAEBE T —2NT , BIEITHE 103 F 10:25 TiER R Z M,

RN ERMNZEBNAT I RAES SQL zEFEAESHNER, H K% JOIN, GROUP BY, ¥&if.
£ 457ZZ UNION, INTERSECT. EXCEPT , EZ IN  EXISTS &R EFNERE LR 7 FatE X8
W, £ERMNEFEH<RNERHEELHA,

ik FIERE “RE

WMREET ALL XBF , WEWRLSHEREST. WREBEARIEE ALL tBRIEE DISTINCT , X 23K
AT R

WERIEE T DISTINCT XE=F , N EHLEIE SELECT FHFMNFIMBRESE 1T,

FER , HTXEBEN , NULL EEANSTHESMAFTEMEME, X£EXLS GROUPBY #
IS NOT DISTINCT FROM =& &RFHE LHHE

SELECT DIS

RE SELECT FAHTEFEFFENEFRIAR , SELECT DISTINCT A UATHRNEN, (FEEE
BRRAANERREERAZH GROUP BY WERFREME., ) Amazon Kinesis Data Analytics
1£ SELECT DISTINCT #&m&E R LN HEKIETT,

2R ROWTIME 2 SELECT FaAHMSlz— , WHTHRESEN B RFEZE, £ SELECT FaAH
Y E M 5y B At EHBRE S T,

fHlan -

EiEFIEE TR 53
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SELECT STREAM DISTINCT ROWTIME, prodId, FLOOR(Orders.ROWTIME TO DAY)
FROM Orders

S RERASLE BTN — A m.

MBEREERNIT BEESEH (ROWTIME TOMINUTE ) ” , A EEAEN —28RERIT , tbin
22:49:10 # 22:49:15 , BAXLEITHHEFUAFTERN BB N 22:50:00 WERX . RTAL? ERH
—RZITRESTHRAEIE,

ZEE : “GROUP BY ceil(ROWTIME TO MINUTE)"=“GROUP BY floor(ROWTIME TO MINUTE) -
INTERVAL '1' DAY fHEHMEBEAIIT N

RETTERNTRDSEARENNE , MBZREAESER R,

MRRFLHETHTNBEREMNO R LR , BAETENEFP , REENRE 1 XAEARE
2:

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

SELECT ¥#

£ <select-clause>STREAM X ZFHEMEA A TIE :

<select-list> :=

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

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

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

<identifier> . * | * | <expression>

FRIAT
XERFR PN E—MIATEER

r;F

SELECT ¥4 54
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- RERER
- MRZXRREEARSEHE , MEAA (ZRGROUPBY 4 )
- AR aMTEHY , MRXTRREEN
- BEAXRER * B2 FROM TAFFREXRNFES
- BEARERIE. *TRIBAXRGENIIEHNFES
XAMROWTIME
« aCASE FRixz

A BAEM AS column_name EZEABNMNREATEH B, XRUEWANERETNEN. NREEN
U THAEWH FROM FAF , MZBHFATsIAZS. £R5IAN AS FATEENIIBRLME
JR 3657 5 TE L9 5 2A8 LB

Amazon Kinesis Data Analytics /L& B E2MWANRS HZERN BN RERXNFE. FIFREXHERIA
AAERIINE : flan , EMPS.DEPTNO ZEBRIAEIR T 3IH 7 DEPTNO, HAtFRAXEEF — 1 3l
£ , W EXPR$0, MRFARIZBEREBREERMERNAE

ERRNERT |, FHHE N ROWTIME EEEHEN : BXEZEER |, FSHRROWTIME,

® Note

FIEHRERE — 18 ROWTIME HIRR %I, L3R aEAFImETT SQL: 2008 T T /Y “AS t
(c1,c2,.) BENMEM. UEIE FROM Fa+ , {RREEE

SELECT ... FROM rl1 AS tl1 JOIN r2 as t2

BEEUM2AIEE M M2 WHHEE. ASEBEATLEBIFEUATARRESRS 1 N5

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

(r1 ZFREFH 3 FIFREEIEERER ) -

WR M B2—NK , BL ROWTIME 2 BXEEER , BEFEHE—, Hit , MR—-NRE 3 5m
Ta¥E ROWTIME , MIFTEBIIIEE 4 FIkEan& ROWTIME, filfn , tnREHE Bids =5, MUT
KB

SELECT ¥4 55
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SELECT STREAM * FROM Bids (a, b, c, d)

EMEE—% ROWTIME th 2FL®E , T HIFF R,

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

RABEREFZ —FIEREN ROWTIME, BEXRREXANXENESRER , FSRREANNF,
CASE &RiER

CASE RERAFENFMLRN IR EE - ABBNHRIXNBENREE (XERX ) . FMEHEK
BAEE WHEN FHHEE ; 8NEEEREAEEMAME THEN FATEE, AMEES M
WHEN-THEN X7,

MREEE— WHEN T4 comparison-test-expression Z B8 5E a , & WHEN FaHFH
BANREREZRIERX I 1THE comparison-test-expression, 5 —MNIEHEAY comparison-test-
expression 2S5 BUREHMEMNE THEN FARREE, WRE&E WHEN FARERS comparison-
test-expression , MBRIFFEE T ELSE ¥8 , BNREEHNZE , EXFERT , HiREZ ELSE FaF
HYIR [E B,

MR IEKRTESE — WHEN F8 comparison-test-expression ZBi#§E a , MX WHEN FaH &4
RERN#ATEME (MNERE ) , EIMREXNELSHREHMBN THEN FANREE. MREE
WHEN FA&REXNE , MREENZE , RIEEET ELSE ¥4 , TXMER T , FHREZ ELSE F
AP HREE,

VALUES

VALUES SFRAXREXRITE—IHZNMTIE , EEFERANGTSHER, SIEZ1TH , VALUES ¥4
MR BITIREHBEREN TR, ERNRIIBFEXRBEFERZIFHEINREANE X MR,
REARY SELECT , BB E2LMATFERAE, ZESHAEENEREBRLXRTENZEFTNEN T

o
Bk

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

VALUES 22—/ SQLIZE % , 5 SELECT # UNION #8 , U TR BMWIRE

« fRATLAE A VALUES (1). (2) RIEEHIT , BITHE—ITERT,

SELECT ¥4 56
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« fRATILIBEAME (1,'a'), (2,'d) RIEEFHIINFHEIT.
« BELAER AS B, BT RAIFRR

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

VALUES REEHAERTE INSERT EOHFEA—1T :

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

BR , BEALIEASZNT

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

1£ SELECT iEA#y FROM FAH A VALUES B , 4 VALUES FAX4SARESEER , X5

FERAERMARRREABITX—EX—H. BXREMTRH , 1

(® Note

EEEFEH INSERT EEZE —LHNAMEEED , FlI01TeFE., RF INSERT

EXPERCED, BXEZER , 55 INSERT,

FROM F 4]
FROM T AR & KT,

<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>

2% FROM F+ 4,

FROM ¥4

57
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| 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 }

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

EXEOFBNEORFRNER , 5 Window EERWINDOW F 4 (B3&E H) FHY,

<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 TR A SUHI LA B MR R ¢

FROM ¥4 58
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« MAXR (XK. W)

- AEESEENTER,

- ZEMDPRRWNIERE (BFSHALEEPH JOIN £/ ),

- BRKRER,

FEWEAEENERNETTFEEFANHER

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

5 SELECT {5aHE %% ( Sl FWHERE FH4 (WHERERAZE) ) P FEAFRE , FROM F
AP FERTEEETERREE, Hlw :

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

FROM Dept,
(SELECT *
FROM Emp
WHERE Emp.deptno = Dept.Deptno)

BEBEZIXERKN FROM ¥4

MR FROM FAEZEEMUESSIRHXR , WEHREEXLEXRNEFRER ; BREE , ©F
BOIRRNE-TES N HMAXRANE—TEASE—E.

Hit , FROM FAHHESFHET CROSS JOIN iZEAF,

FROM ¥4 59
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RERA

FROM T HFH BN XRBALUEH AS XEXB D EAXRE. LEMREFHEN , BB I EWERE
B, TUBYZBEHEREAFEIAZXR, (REZXRTRRETERNTR , BEBEFERRN K3l
&", LX 3T SELECT FAHREXMNFIFIE. )

MERE AS FA , WanBXRNBHRFRAERKININE. (ERXEBF , OVER FHF KX
MIABENRE, )

MREWNZREAR-ITREXR , AFEFAXRRFEARKRKER , WLRAEAD B

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

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

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

A& fEE AT LUEE S5 &

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

OVER clause
OVER FAMUGER T REMAMA ., EXEZHFMER , FSEAIEREMAZTFHESE,
AT

SELECT G+ K JOIN FAEH TRB—NMHZMRBEIHRFY,

Amazon Kinesis Data Analytics X#F £/ SQL FRARFRNEERES — NN ARFAREREER
X, NTIX —EENERBIEEEESI ARIKEF,

MAZRK 60
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KT NET Kinesis Data Analytics TIFHBIERRE  SEETHEMETFTHEORKE , UEREXR
REKIENFAER,

BRI

BhRMhERERR .

NEBHOA ( REBEEEMA ) RESREEMNFKE AN H BBRERGNITELE
8% TRUE BATE1TX

ENERE ( RREALERE ) YE7 INNER JOIN , BEMEEMIB TR SEM B
FATIEE , S REEMNIT. EEMEK
NULL {&,

BHNEE (BNFEER) YER INNER JOIN , BEIMEAMMITRE LMK
FTEE e REAMMNIT, EEMNNIXL
TERK NULL &,

SEEMINERIERE (HEFERE FULL JOIN) YER INNER JOIN , {BENEFHN TR EE—N
HEMTEE R EBHRMNT. £ —MUH
XEETA R NULL B,

CROSS JOIN RE#WANERRR  ENHNENTHEANH

BAMMTEX.

ETHEANEOSETITHVE OBk

REMRNEBNALEREANRNENA L ICKMEBRER TIRERE, Bt , BH4HEH OVER F
AREL—NRREF| —MIRER. OVER FAENT —MEAENRAZERMANITER.

ZEOAURETRERN , B URETTH

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

Bl , LT FAEEE N SEH ROWTIME E57 2 5 8¥[8 Z BT 89 BBt YRR B 4T
OVER (RANGE INTERVAL 'l' HOUR PRECEDING)

- ETTHEAMEA ROWS X#F. EFEOENNEFHANEBNITZARNZENEETIHE

MAZR 5
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Bl , U T FAEEEOFNESEHHH 10 17 :

OVER (ROWS 10 PRECEDING)

® Note
MREBRBEN—SAEENAEOKETITNED , UAFTZMUNHTS5RETHE.,

B TR B R Y R A5

LT RBIERT B FW stream-to-stream BRIZM THERE, AHREBRELE RURBKBEERNT
Ko

&

. ROIBIERE

50 1 : JOIN (INNER JOIN) — 1§y (B &5 O

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

=%l 3 : RIGHT JOIN (RIGHT OUTER JOIN) — e [A & O

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

) 5 : LEFT JOIN (LEFT OUTER JOIN) —fll§ BB &8 O

=4l 6 : LEFT JOIN (LEFT OUTER JOIN) Bl #9818 85 O

- BE
TEIBHESE
AFH PP ROIETFUTHEENRE X
Orders HE R 5
{

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

DN 3
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Shipments & =41

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

£]#Z ORDERS_STREAM R AREFAR

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

SELECT STREAM "orderid", "ROWTIME"

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

f12 SHIPMENTS_STREAM N AREFRWR

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

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

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

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

g

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

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

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

ORDERS_STREAM SHIPMENTS OUTPUT_STREAM
_STREAM

ROWTIME orderid ROWTIME orderid resultrow  orderid shipmentt OrderTime

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

* - orderid = 100 BY12% =2 Orders P HERBREH,
BREZRY AL R R

TERTF—IER , ZEWREERE - THHRTRENAREIT £,
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Current Row —»

ORDERS_STREAM SHIPMENTS_STREAM

4|—> Join Window *

v v

e ——————|

R &R

THNMETHAERERNES.

vt

& RH ROWTIME

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

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

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

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

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

W R P12 &K ROWTIME B EBEZEERAVITH ROWTIME HBIRE,

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

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

MAZRK 65



Amazon Kinesis Data Analytics sSQL &

BRiEEil

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

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

ROWTIME orderid ROWTIME orderid resultrow  orderid shipmentt OrderTime

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

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

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

rowtimes rowtimes

v v

Current Row > <4— Current Row

RER

THNATHMEERNERNEN,

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

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

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

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

2K ROWTIME

o HwHRFIZCEN ROWTIME R SEEZTE N 1TH ROWTIME BWEIRE,

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

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

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

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

* _ orderid = 100 HJi2 %= Orders R MBIBEH,
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BRENTRILERT
TRARR—NMNENH , ZEHRERKE—7HNITHMEREZ , TRRAERE —7HAFTEN MNAIT
&,
ORDERS_STREAM SHIPMENTS_STREAM
rowtimes

v

1

I

I

I

I

I

I

I

I

I

I .
! rowtimes
I

I

I

I

I

I

I

i v
I

I

<|—> Join Window 7 |

___posssssssmmnn| <« Current Row

Current Row —»

R &R
THNMETHAERERNES.

+ 24 Shipments i H 5 orderid 104 XJ BBV iEFKEART , F7E Output RHEHE R,
« RE Shipments JiH 5 orderid 105 X MY FEE , FA7E Output AR H —%icF. HEZ , iT#

AR EEEMIZS , HitkiZ OrderTime ER ZE,
2R ROWTIME

o HHRAIZEN ROWTIME R SEEZTE N 1TH ROWTIME HWERIRE,

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

MGl 4 : RIGHT JOIN (RIGHT OUTER JOIN) B {ll ¢y a8 & O

BREER—IER , ZEWRERKE—THRITHAEARRE , TREINREERNNNITE,
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BRiEEil

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

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

ROWTIME orderid ROWTIME orderid resultrow  orderid shipmentt OrderTime

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

* _ orderid = 100 BYi2 %= Orders R P BIEB =4,

AR 70



Amazon Kinesis Data Analytics sQL &

EREM AT L RR

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

rowtimes rowtimes

<|—> Join Window Q—L

v v

Current Row —» <4— Current Row

bR 45 R
THNMATHMRERERNEN,

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

« B orderid 100 FYiT £ EH7E Orders A EAREE , HIREIBRELE R, X2E B Shipments it
FREOSEIE—24NITE  EPEEXNNIER,

s NFRKRBHEITEN K (XNTF orderid 105 ) , EE| Shipments LW —oHEOLERER , RS
£ KEF Output Fo

Z 3R ROWTIME

s BHARAPIEEN ROWTIME R 5EREZECE1TH ROWTIME BBIRE.

s WTFRECENITEIZEKARKIZE , ERH ROWTIME & O REH ROWTIME, X2 K J Bk
KA (kB Shipments i ) MERBHN—2@ED , HERSEEFHEOSRUBERES
EMTRNIEREE, SEASREXERICEERENIZRKEN , FUSE QLR ROWTIME &
&R,
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=4l 5 : LEFT JOIN (LEFT OUTER JOIN) —fll gy &4 [E1 & O

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

.
BRiEEn

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

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

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

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

. rowtimes
rowtimes

<|—> Join Window

v v

——— e ———————————

Current Row —»

bR 45 R
THNMATHMRERERNEN,

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

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

o« HHRFIZFEA ROWTIME R 5B #ZTEMITH ROWTIME BEBR &,

o X¥FLTF Orders FH{ET Shipments FRHAZEHEMNIEZNIERK , FRHN ROWTIME RHeIEO4E
RH ROWTIME,

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

BRiEEn

CREATE OR REPLACE STREAM "OUTPUT_STREAM" ("resultrowtime" timestamp, "orderid" int,
"shipmenttime" timestamp, "ordertime" timestamp);
CREATE OR REPLACE PUMP "OUTPUT_STREAM_PUMP'" AS INSERT INTO "OUTPUT_STREAM"
SELECT STREAM ROWTIME as "resultrowtime", s."orderid", s.ROWTIME as "shipmenttime",
0.ROWTIME as "ordertime"

FROM ORDERS_STREAM OVER (RANGE INTERVAL '1' MINUTE PRECEDING) AS o
LEFT JOIN SHIPMENTS_STREAM OVER (RANGE INTERVAL '1' MINUTE PRECEDING) AS s

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

ROWTIME orderid ROWTIME orderid resultrow  orderid shipmentt OrderTime

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

SHIPMENTS
_STREAM

10:00:50 105 10:00:45

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

10:01:45

* - orderid = 100 Y12 &%= Orders P HEKIREH,

BRIEM AL R

OUTPUT_STREAM

100

101

102

103

104

100

10:00:00

null

null

null

null

null

10:00:45

10:00:00

10:00:20

10:00:30

10:00:40

10:00:45

TEXRF—IEN , ZENRASE-THHTHABITE , TREMNREEEXN NN RK,

ORDERS_STREAM

rowtimes

v

Current Row —»

<|—> Join Window <—L

SHIPMENTS_STREAM

v

rowtimes

<4— Current Row

MAEKRK
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R ER
THNETHMEERERNEN,

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

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

£ R ROWTIME

s wHRPIZFEN ROWTIME R 5BIZCE A 1TH ROWTIME HBIRE,

« X¥FLTF Orders HH{ETE Shipments A X EHEMNIEFKIERK , iITEHN ROWTIME REEHER
XS BRIy ROWTIME,

BE

- Kinesis Data Analytics R4 2% ROWTIME W F FIREIEZEHR T,

- X FREBERE |, WHITH ROWTIME 2N AITH ROWTIME HWERE, XtEATEREP RN
T TSI AY S A 1T R A EBBR 12

o WFRRKIMHECEININEBEREE |, #HTH ROWTIME A TANNBEINBIEE !
- REIECHE A #HATH ROWTIME,
- EERIE AN EEREIAMNER , 3—MNaARNE ONRIBL R,

- RERIE

MREF-PRRZBRME —PXRRBERXR , WREMNIRREE, WTRPNE—1T , EWRE
BREPEEEFFATEN TS,

Bl | TR R —NBIER PriceList , R—M &R, BRENMREZ[ITEARMNERER

HX RS ERERAGRERMASERNES | B2 8 Amazon Kinesis BIES T & & i H i
R FMBERIEE.

HAVING F 5

SELECT #H HAVING THEETHEAIRESHPMANSM, aiFil , HAVING 27 A GROUP
BY FANREERI%E1T. BT HAVING 27 GROUP BY Z2E#HTilEH , Rtk REEs| @I 94

HAVING ¥4 76
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B REXIAMNEENE (FRE ) WRERX, (XEHMNSERTF GROUP BY &Eifj#y SELECT
FAFPREXNHNHANMER. ) HAVING FAX%MNFEM GROUP BY Fa 2 EHM{E ORDER BY
FAZHl. HAVING BEWHERE ¥4 , B&A T4, HAVING FANERRTREBITHIESIR
& , T WHERE FAMWERRENRBIT,

EIERXBARFP , WRZE GROUP BY ¥4 , MRE GROUPBY () (ERTFRESHKRER ,
RAERXNAZEHEENRERANEAR ) . ERINEAP , WHREHE GROUP BY 74 , BiFaEEH
HAVING.

WHERE H1 HAVING #8a] LAHHIE# 4 SELECT 58 %, WHERE MRS ERPERFEHEH
( Where-Condition ) K98 /T, GROUP BY #RAGE A T B WHERE &A1& 8117,

XM 4E | i “GROUP BY cCustomerlD” , AJLA&EIE Having-Condition # — 2 RE , REHEE
ESEPERFEEZENITHRE, Bl , “GROUP BY clientlD HAVING SUM (ShipmentValue) >
3600” UL R FRLE H £ Fh & B S WHERE ARERE MDA R BT 3600 HEF,

BXR&H , 50N WHERE FH1iE%ER |, ZiBEERERT HAVING 1 WHERE F4,
SUHMARARIBAREIR. EH{UREIBEAN TRUE 1T,

UTRBIERT —1MRAENR , ZEWERTIEE—/DPEAITEES 1000 ETH™ .
SELECT STREAM "prodId"
FROM "Orders"

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

GROUP BY ¥4

GROUP BY FAIMigE&k

(BEBEUKRNEALE , 2 MSELECT)

530 | ¥ <column name-or-expression > #1704 , H -

- REXNAURES ; MA ,

» GROUP BY FAIHEAKNEA%5E th 4M#E SELECT iEAH,

WA, BRIEEREH | Hli SUM (allOrdersValue) , BNFE GROUP BY TAH KRB RTEEM
GROUP BY FAliREM ST EEHINE SELECT EAH,

GROUP BY ¥4 77
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MEREB SRR , £ GROUP BY FAREENS A LA R EE S SELECT FAHH, MRFIZR
AR , MEBENEETE GROUP BY FAHREAMEE & 1%5] , SELECT iE A th Al LAEE X5,

| MRKRKEAUT GROUP BY FaHF , MZRMEMFIEAIAHIERFEI RS , BAGEZ
B, WRIBIANNRTIERD.

GROUP BY FARBEZAREANEXNRETHITOA , NABIHFEFHRENSETRE —1TH
BER.

FAEE, HTXERM , NULL ERANSETHEEMASFSTAEMEME. XLEFXS ISNOT
DISTINCT FROM =& £FHY1E L,

B #% 5 4H 4K R

REHEPF--NpERFIARIIEFEELFERETRENHRERX , GROUP BY AR ERXEHPEH,
71 7 f£Amazon Kinesis Data Analytics EXS# & , Lt ERZ XL EMN , TR,

BRARERARIEHBRATBENEEHEBIHRIEX ascends-or-stays-thex, : EAME , ELHE ; EF 4
K m@#3), descends-or-stays ©ARAT=IEFAFETKERF , RN , BNMERAS T —MESE
MEBRABTEI —ME. FERBIXNETREANEL—MNBERLH , ERERAFXERF—EER
TEEXLEN, AXLRBENEZSEFEE , FEHE ARSI NZER,

FERUTER :

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

ZEWEBEUBREARAERITES~mMWiTERE, B2 , ATITERELRK , Amazon Kinesis Data
Analytics KIZLEZHMECEREE TAE MNAMBITE | KELETERBFETHEITE | HikKiz
ToiEH# H —1T. Amazon Kinesis Data Analytics BAFES R A KIETTZ X H—1THENR , MRIELZ
=i,

FAEH GROUP BY WiBZM0T

GROUP BY <monotonic or time-based expression> ,

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

GROUP BY ¥4 78
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H™ GROUP BY FAHERNEMSEEHFEE SELECT iFAH ; REATURES, I, KE
GROUP BY FAH HIMN 5| E# A 8EHE SELECT B HI , BRIEREREH , RE , MEX I
[RI#XBR AT MSEHE GROUP BY FAIFREEMNFIFEIZ (ML) o

flan , LTI ES/PINFRITBENERAFEREERIER FLOOR ( orders.rowTime TO HOUR ) , E it
=AM :

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

GROUP BY Hif) — M RIBX M AR L BFWHEF AR ER. H20 , GROUP BY FLOOR
(S.ROWTIME) TO HOUR ¥y & — /Nt B9 31 A 4T85 /Nt 48 B — 1T % . GROUP BY A LAUEE E
X2k, i, #%E54AH (S.ROWTIME) E| HOUR , USERID $§5 &4 USERID BE& /Nt ER—1T
B, WREBHNEENKREXZLFAN , WA LAFERANEFANL RN L BERE. NRZGRBEFRS
W, WERNRETHRTAEN  ERUETHFSTHREE,

BREZHARGE , BERAER L AREPHER,

RAATRESHIMEENTAIE , RE ROWTIME {E4HE , GROUP BY REMSSERRIT, AT RH
—17 , ROWTIME {E&4EE AN EHR S,

WHERE F 4
WHERE FARIFZEEFRFNIERK. FKETURRFHFZNTHLR , bl AER

BETWEEN., LIKE 5 IN S&fF : 2 W E7 SQL #1ERF. ALAERA AND. OR 1 NOT &2z &
SEEEE S TN

¥ WHERE FHAVING FA9RE, ©ERATHA , Bl WHERE FANERRENRATT , M HAVING
FANGERRRRBITHSEIRE,

WHERE #1 HAVING A SLHIMfE 84 SELECT i F ., WHERE MARERHIERHEHEH

( WHERE%# ) BHE N T, GROUP BY Fr/E{GER TH WHERE & EENIT. XENDAH , fi
“GROUP BY cCustomerlD” , AJLAEid Having-Condition 3t —%$RE , REEEESAPERHEZH
ZHEMNITHRSE. Bl , “GROUP BY clientID HAVING SUM (ShipmentValue) > 3600” FF{X %1% AR LE
HEMEAHERFE WHERE FRAENEMEREET 3600 HEF,

EER I T HH% SELECT EFAHMME , i§5WSELECT,

WHERE +4 79
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FHELARMRIBEREIN, EWREEBEITESRN TRUE 81T ; IRFZFHNITEERR
NULL , MF &K HZAT.

WHERE FAHTHZRHTREEEORERER , ANUWR where FTAFHSBITHMIER , E4HE
BEHOHRE,

FTIAZHRMNAEFE LTI T WHAVING F4 HERE,

WINDOW Ff (BahER)

BHEOEHANWINDOWFRAEE T E—HIT LI ESHETHXHN O MEHNIT. XLERSEHBER
—NEHT , ZRETHESMNM AT —3HSIFNELCE, ERFHWINDOWFAIEE T Kt EE
B BB TH D XM RIS , LURIZPARTITION BY FAEEMEMTESIE, EaJLlE LA
FoEBEFMRRNIOINFANGTERITRNEONE, BXITINEBNESER , BRI TEEG

BYEOERNTHNRESEBRH N FOVERGHIEENE — 5T, ZOVERTA TSI AaGENEQD
HSE , LA BMERRSELECTIBEAHN —E 0B 1TAE, AT /REIZBMAER OVER FASIAEENE
OMSEHE SELECT EAFHNERER,

B

[WINDOW window_name AS

(
{PARTITION BY partition_name

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

—
)

OVER ¥4
BRI BA oA £ A OVER FaI5| RIS EME O AT,
Rl 1 BIEERNEOMSEA OVER

UTFROERT —IREEY , ZEHBEIATEN WINEONE, ERAF , FHNERR
BWEOMAKEENCRETESEN. ETHBEXUME OVER TASEAMEESEANESE
B, FZHARHM.

WINDOW F4 (Bz1E Q) 80
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AVG(price) OVER W1 AS avg_price

w2 . 5|FAEKE AASER OVER

UTRRAIERT I AABREOMSHRAEN, EHFAT  EATHE ORI ESMATHTY
ik, BTHAEXITE OVER FASEOMGLEAERANESES | BEHR.

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

BARARESHHN OVER FANESEE , BERREEH.

S
window-name

EETLUM OVER FARELREAEXF5I ANME—BH, ZBHATINEEMRKXIOINFFH,
BXONMEBNESER , BSHD TR

AS

73 WINDOW FREMIEENE AT,

PARTITION BY partition-name

MHTARIAXAZMEEENA T, ENTHITYSE , EORBFUTEISTHREN 2 PHMET.
RANGE INTERVAL 'interval' {SECOND | MINUTE | HOUR} PRECEDING
EENECEERPHNENLR. EORBHITEEEEHRTHEEREBERBRFRET.
ROWS number PRECEDING

BETHREEEOLR. EORBFITEEMEBITHRRNRAET.

WINDOW F4 (Bz1E Q) 81
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el

IR S

UTROETHAEERES | ZBITBE R Amazon Kinesis Analytics F A A RERAIIN—B0. B
BITBANRY, BEE—NIEEARETER ARN Amazon Kinesis Analytics B FAEF. B 7 ##u0
AEsTNAREFNEERFRETERAR , 1S H Amazon Kinesis Analytics FF X EEEFHA
136/, BXxEMRG , FSHEHEL,

BERUTRYH REIREHES

(ticker_symbol VARCHAR(4),

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

R BIATEENEAAENATHRENBER

HREIELT — N ENEONE , RO XB RN HETH —2 8. BIERM OVER IBWHY SELECT
FALIAEENEAMNTE.

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

BETHRS , BRERERFINARERF , FETHEREFULT SQL K5,

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,
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MAX(price) OVER W1 AS max_price,
AVG(price) OVER W1l AS avg_price
FROM "SOURCE_SQL_STREAM_001"
WINDOW W1 AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '1' MINUTE PRECEDING);

—RPlEHEREATRERRLL.

ROWTIME TICKER_SYMBOL MIN_PRICE MAX_PRICE AVG_PRICE
2017-01-31 23:30:11.661 QxZ 215.0399932861328 215.0399932861328 215.0399932861328
2017-01-31 23:30:16.673 IOP 118.41999816894531 118.0999984741211 118.75999450683594
2017-01-31 23:30:16.673 AMZN 727 469970703125 T27.469970703125 727.469970703125
2017-01-31 23:30:16.673 AMZN 713.0900268554688 727.469970703125 720.280029296875
2017-01-31 23:30:16.673 TBY 164.00989450683594 178.77989877929688 169.69332580566406

Rl 2 BIATHEENE OMSEHETITIG

WREELT AN BEONE , EoXB RN HETRIMEIT , YEITa+17. BIERM OVER BAH
SELECT %’@EIW‘EEE’\J@ A,

WINDOW
last2rows AS (PARTITION BY ticker_symbol ROWS 2 PRECEDING),
lastl@rows AS (PARTITION BY ticker_symbol ROWS 1@ PRECEDING);

BETHRP , FRERERFNARRF , FETHEREFUT SQL K5,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (

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

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

price,

AVG(price) OVER last2rows,

AVG(price) OVER lastl@rows
FROM SOURCE_SQL_STREAM_001
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WINDOW
last2rows AS (PARTITION BY ticker_symbol ROWS 2 PRECEDING),
lastl@rows AS (PARTITION BY ticker_symbol ROWS 1@ PRECEDING);

ﬂﬁ@]ﬁ?ﬂjHﬁumfikij_pqugéﬂlo

ROWTIME

2017-01-31 23:43:06.414

TICKER_SYMBOL PRICE

Qxz

75.33999633789062

AVERAGE_LAST2ROWS

114.7199935913086

AVERAGE _LAST10ROWS

100.65363311767578

2017-01-31 23:43:06.414 SLW 75.44000244140625 77.4233169555664 85.00454711914062
2017-01-31 23:43:06.414 SAC 41.709999084472656 42.95000076293945 44.18454360961914
2017-01-31 23:43:06.414 QwE 223.1999969482422 221.07000732421875 223.96910095214844
2017-01-31 23:43:06.414 WAS 14.0399589961853027 13.993332862654004 13.730958817443848

R 3 T ARERE OASEAYE T RYRAY B

WRAIENTITREAINE , H9 XD RN HB1Ta]
ANEEAHE,

BI—28, BIERM OVER IEAM SELECT a1

BEETHRA , BRERERFINARRF , FETHREFUT SQL K5,

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_@01"

—RPlEHARE A TRERRLL.

ROWTIME TICKER_SYMBOL PRICE AVG_PRICE

2017-02-02 19:41:21.621 BV 159.39999389648438 172.16751098632812

2017-02-02 19:41:21.621 JKL 15.300000190734863 15.295000076293945
2017-02-02 19:41:21.621 JKL 15.140000343322754 15.243332662854004
2017-02-02 19:41:21.621 QXzZ 52.060001373291016 108.17571258544922
2017-02-02 19:41:21.621 WSB 8.430000305175781 5.569999694824219
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{5 F 15 B3
3 F WINDOW FHaFLK i , Amazon Kinesis Analytics SQL £ EANMEE AEEE O/ SQL-2008
*/-FIEO

EEFE1PIENLETR , EUUERNTEREE,

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

EHBRE—NMIRNKRET R, BUERAUNTEREE,

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

BXEZEE , FEAATMTANEONRE

X EB
+ (Kinesis FX AREFRME) FHEFEND
® /‘KEE?&
« SELECT

 BIEM statement

. B|EZE statement

AFNAATFHEORE
Amazon Kinesis Data Analytics XL FFrELHRIITEREME D,
BARREENERED, AKXPHED , BFEEBEONBHEANER, BAifFXERBEED.

- TREOBRBERRNELD. BF , elliEm@future , N TEHERH , KRKRELBRN. fla, TXHK
“HRTMERREZAMNT , BRAERXN LTS , SENERRSFEER , RABEERHEN
B3k , Rty B, T %% UNBOUNDED FOLOGING KIFTE A%,

- MEQ, HlE, “TF 0 28R 0 T MzAl 4 2 BT BAXRDNER , Rtk R3FEN, R, &
XMIERT , A LAER : “BIERY 4 ITHZBIRY 0 1T ZE/I1T,
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- WBEORTL CURRENT ROW £ERHNE M, HRREAFIZFXLENEE, flm , FF FIEKRR
EMzE 4 T2ZEBNT . (BERBEYFIT , MARMNBETHIER, )

- ARBBGENHNER, flm, SIEMSHET -4 <BE8T TR, RAFAFERREBEY,

Jt4h , ... 0 PREVISED ( Al...0 FOLOWING ) FHEATFE N{LRE ; R , AUERAE LA
CURRENT ROW,

NFEOLRE , ArERALPXED , 82 ORDER BY A 87F#.,

NTEAKE  FANERSXED , BNREZHES— A ROWTIME 55k~ ORDER BY , U7
LA177% ORDER BY.,

& O R~ Hl

UTRBAERT ROIBMABIES., SAEONENLUARIXEEOE 10:00 2GHNFEEE ( AREIH
BRI R BIEREE ) HRAR.

BOWENXWT :

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

B—NRE ETHEANENSETITHER

MTEAMAER , ETHERN LastHour EORETRAKRENT , ANEORARERHBNESEEENX
HYo
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Figura 1: Window axamples
ROWTIME ticker amcunt
10:00 ORCL 20
lastThree for row - 5 lastHour at
[ 10:10 IBM 10:10  IBM 30 11:05
13:10 CORCL 15
10:40 IBM 40 -
Esﬂhree for row 11:05 1BM 10
11:15 YHOD " ’
11:10 YHOO 15 lastHowr at
11:15
11:15  YHOO 55 '
11:15 I1EM 20
Eﬂﬂ“fff o 11:20  GOOG 30 lastHour el
11:25 CORCL 5 '
11:25 IBM 15 .
BEITHEORE

ETFTH LastThree BOBESIEMIT : I=TMYFIT. B2 , XFE 101017 1BM , B REEH
17, AH 10:00 285 B BIE,

ETTHEORLERILT , XETH ROWTIME EHRE , BEEMNNEENBERE ( EHeE ) . 1
RITEETITNEOPNINFEORTEEAEE ; KERE | ZITHEENBEAUREBIMEOLTEZ
7o

a0 , B 1 F[E LastThree EAE7R T YHOO 5 ROWTIME 11:15 IR 5 ( MR ZBINBRE=ZEX
2 )MER, BER , ZEOTSFEBMH T —EXS , HROWTIMEtEZ 11:15 , BEE AR A —E L
YHOOXR 5 M, XX 11:15 WIBMRZEEE “T—F" BEOH , HelHFYHOOW11:15 RSt ITEE
“F—%" BOH,

FZARE  EREEQ , ETTMETRHE

2. EREBEONTRHERTERENETTNETFHENED., EFTHE O lastZeroRows &
EUFT, HHBAREE—1T, iHEE, ROWS H5{TERET 0 Z5M1T,

EFrtEME O lastZeroSeconds BEFFEEEMHERBEENIT , EPAeEEZ1T. = , RANGE
CURRENT ROW £RFai—#rEEE R '0'%
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Figura 2; Examgles of pero-widlh windows
ROWTIME ticker amount
10:00 CORCL 20
lastZeroRows for row lastZeroSeconds
1C0:10 CRCL 15
10:40 IEM 410
lastZercRows for row 1. _ ;
[ 11:15 YHOO 11:05 IBM 10
11:10 YHOO 15 lastHowr at
11:15
11:15  YHOO 55 !
TmstZeroRows for row 11:15 IBM 20
11:15 IBM 11:20 GO0DG S0
11:25 CORCL o]
11:25 TBEM 15

BE=ZARA SXNATETTMETHRBEMNER

SETHBEOER 1N EOZRL , E%H PARTION BY ¥4, TEFEHNE O
lastTwoSame Tick lastHourSame er M1EF{THE O Ticker , ZEN S E/FEENXHBEEFHRBEE
1T, A= P XREE O ZHHEM,

Figura 3; Examplas of parlitionsd windows
RECWTIME ticker amount
lastTwoSameTicker 1 :E : 00 CRCL i 0 [ lastHourSameTicker for row
1C0:10 CRCL 15
10:40 IEM 40
lastTwoSameTicker for 1. ' -
[n:uw 115 YHOO ! l 100 Lo l ’ Hﬂuur‘&mﬂicker for row
11:10 YHOO 15 ] 11-15 YHOO
11:15  YHOO 55 —
11:15 IBM 20
11:20 GOOG a0
11:25 CORCL 2
11:25 TBEM 15
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ORDER BY ¥4

MRAXEANHSREARETREE L@ , WA LAEM ORDER BY, filfl , HASREXET
ROWTIME Ay RAEH A LAEA ORDER BY #4TEA T R4E

« BREENREERR S REITHR,
o NEHBEREENRE QORISR —HTHITHER.
- EEOMARMITRNEH ORDER BY,

NElSREAN ETRAMERF HERSEKEEN

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

KW, BEEH

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

SR

(® Note

HIERY RBIGER DISTINCT FAMEREFHERE —RERBHNEERS , LELERREE
B,

TR f& % ORDER BY £AfFE SQL-2008 #Y ORDER BY FAIEZENT#H 1THEF ., © L5 UNION
ALL BRLEER , A EAUNRERN#THRF |, Sl :

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

UNION ALL

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

ORDER BY FAALEEA FREFHFINF , FETUERIIIFMFSIEE () EEFIRFHR
BRE,

ORDER BY ¥4 89
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® Note
EREIEHH UNION iFAMFN R IRAT R PSS KA 1THEF

BT SQL Fe##ITARINEER
A £ ORDER BY FAZ@E U T eeE 4 :

- WEST , BRI {EH ORDER BY FAFMEBERERN AKX ET,
s FEEER EBIPRA‘LH GROUP BY 4,

- ABMEREMERER SQL HIEREH

TIMESTAMP, DATE. DECIAR, INTEGER. FLOAT, CHAR 5%,
« FE3R ORDER BY FAFMFI/&REX HIEIFE AR SELECT FI&RF,
- A ORDER BY FAMAEFRA& SQL BUEMM,

LTEHRRA‘ZHM ORDER BY By R4l :

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)

-3 s A BT HERR

Amazon Kinesis Data Analytics SRRt 2 TR 7 X —NEX | BIEENEIE R E ROWTIME #F
., B2 , BFRBEZMNRENBETREL EEAMBRLT,

B A Amazon Kinesis Data Analytics B] LAX} 3% 37 ¥ A £ Amazon Kinesis Data Analytics M A= F /R4
BERPHENEBEOBRERTHR  EEREERT , EXBEARCLKEH TRBESNKER (6
WATHELENEHMBESSUSHER ) . THMAE , AERFERIEEEEBEALTERTRE,

WA, R SEHBIER T E 2B Amazon Kinesis Data Analytics SMFARRF LRSS , BEEIMAE
BENBRBEBRMAEFeeSE=T , NMEBHE, EXMERT , RELENBEATERES,

& LAME A ORDER BY A RIX LR B, Amazon Kinesis Data Analytics £ & T o883 8% A
TE O , & ROWTIME XX ETHITEFHF
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B

B UERAULTELZEEATHRFNETHRRBNSE , UERATXRALEBITH T B E T 6tE
MNEA :

ORDER BY <timestamp_expr> WITHIN
<interval_literal>

BR 75
THSEFAEUTRS

+ ORDER BY Fix =\ H ¥ iE 3 B AT =2 B R B

o BHHEFHTRIAR <timestamp_expr> HAMFE T 51BN ROWTIME HEBREZEIIFRS,
- ORDER BY FAME SRIEXNTEEE ROWTIME & , bt REBEMH DESC XEF,

- ROWTIME 3|ZEEL N2 RE. flin :

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

MERBEXEERFHEM— |, ZBAFEMHA L REIR
M3 hni%es -

o BRBEMERAAEANITRIEIRS, XEH RSB,
o MR <timestamp_expr> BITEL RN NULL , RN ITHESHE.

ROWTIME

ROWTIME R—MaREAFMRLSS , ©RESIER P4 ETHEIE,

CHEEMAENERSRN

- ERABIERNRLES
- ERFIFIER , RTESZZEIT EHEEE
- ERRPHEET

ROWTIME 91
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BXREZFAEES , FEALXEETHN R, ‘ROWTIMI TR E” FE&,

TEENEER

ERNEHMW SELECT FAPFFEAN , TEFEATIEMN ‘BB #H1TRE. , ROWTIME 2—MzE
&, EtEE R NENFERN TR B,

THRBEBRARNRABM A RZEE.
ROWTIME R4t%l

BN EREEE -1 ROWTIME 5, EEEAFSIALS , FEAREBR (AR ) REZXS. flm,
UTBRESRERE = EES - Ea AR REHIMERITHE BB,

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

leftRowtime rightRowtime joinRowtime

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

REIFHI R |, LeftrowTime I8AZE T JoinRowTime , BN IEEEZER M HITH BB IBLZETF Orders i
B ROWTIME %,

Hit , MR EHEHE— ROWTIME 5, B2 , BRIELEF ROWTIME 5IeBEE &% SELECT F
am | BNEeTEMNNE JDBC EifjHiRE, Fla0 :

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

SELECT columnName

FROM ALL_STREAMS;

columnName

ROWTIME 92
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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

XFERRNTHARE JDBC HFHRAM : K Orders FEATH S , Btk “SELECT STREAM ** M iZiR [E
FIREEEMN,

ROWTIME 93
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Sl
d P
|~

&

FENARN SQL W EBNAWAERLER SQL,

<

=

F

op

X
Bx
BX
« B EIAIAY H B

« Null 8%

- BFEE

« BB

- BEFEE

c FUHBENRERK
- mALE SQL EHEK
- FRHBNEREK

@

A

&
=k
&

3t
T

pis
S
¥

REEHH
RAEHTREENRTHHENER  TRENRESRTEATSENRAREREXERTENE
SUHNER, RAFEKARLIENTEA—Fh .

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

REHBETRDTEY , REEBEREN THAAEENE ARITRE , Rt e FeEHiE

HAVING Fa#, EftEZRN T &,

REEBERNREBTHATNEREESERNRSEAPTEARSHBNWRERETRE , TR, W
ERNRWRESENETE GROUPBY 74 , IREHBEMATESHEHRE MR, BROERMW
GROUP BY Fa%EF GROUP BY () , # B RiRERMEH AITH—PER,

RAEH %4



Amazon Kinesis Data Analytics sSQL &

ERF  REEALNESETIHENEAREXNESN GROUP BY ¥4, MFRE , H—H&H4A
REBENER , ERKEZEFSER , BT EREGEEMAER, BRIEFELFREXAIN GROUPBY Fa2
FHERDRERNTE  XETEENE LREZEN , RARTUARENRESNIHENTE.

BYHIZXERLFIAREINENTHR , ReBa—NH4E , HARTT—HEEK. AJF , Amazon
Kinesis Data Analytics NARFHERERBNE, HEE , GROUP BY FRXRARETZ S HMIEL A
KER , EXFERT , BATURATESNER,

NRATREEWAEEMRNRARE , FRATONEENPNENEOCREEELNEOARS. BX

stream-to-stream BRIEMEZEL | BSEMAZT,

WMRBAITULIERERESTERBBANIIFEE a, WHESTEBLZHIZIT ( COUNT KR
M) o

REHBA D MR B X 5]

R E 3 ERNAHRED R
RAEH SAWAT—TRY  FERALNSRER  AXRAGFA
: —MEORE—ATT ¥ COUNT
LI, DISTINCT, T ¥
LT RBE

SELECT COUNT(DIS
TINCT x) ... FROM ...

GROUP BY ...
2 AT FANN@ AT M — AN ST LA COUNT DISTINCT &
1T TEWBEORPXHE  AAEEORAON
TitE, BEHREBEOREF
FH,

4

RARSNITHIL R

BE K REEASHEIEITRHERER , ZITEHR GROUP BY HEBRAAMNE. Sl , MREH
R FLOOR ( TatEl2 % ) o4 , A EHLHRITAITRIAIDN 9:59 .30 , M4TATEF 10:00 .00 HY 1T HFft
RER

RARESMITRLR 95
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R | TUEATHGERAE S BRARF EEWEBEELR, HI0 , MBHWH FLOOR ( 78
Bi5 6 ) S, 3B AFTHTHEN 9:59 30 , MWEAHTHERER 10:00 .00 , NEHHEEL
.

REBBE

Amazon Kinesis Data Analytics es

© AVG

« COUNT

e COUNT_DIFCT_ITEMS_TUMBLING
« EXP_AVG

« FIRST_VALUE

« LAST_VALUE

* MAX

* MIN

© SUM

« TOP_K_ ITEMS_TUMBLING B %k

BT SQL £/ AVG REEBUEN BRI —EB0 RERIE R THFHFHE

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

Z£8R .

PR

38

NTHRIBNBIR TN FGFER , ROTUEERFHHN— B GROUP BY 4 :

SELECT

REEBE 96
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DEPTNO,

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

IR EE:

DEPTNO
10
20
30

40

RENREERRH ( RARE

FEH RGP | BRIETRPVBIBRZLE N WEATHERSTREAM BV

ROWTIME

2017 11 A1H
2017 €11 A1 H
201711 A1H
2017 €11 A1 H
2017 €11 A1H
2018-11-01

2017 €11 A1H
2017 11 A1H

2018-11-0

CITY

FEH
30
25
40

57

TEMP

29

65

32

50

10

71

43

RENREEWTA (RARE)
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ROWTIME CITY TEMP
2017 £ 11 A 2 ZRER 4
2017 £ 11 A 2 313 39
2017 £ 11 A 2 315 46
2017 €11 A 2 RREH 3
2018-11-0 % 56
2017 £ 11 A 2 ZREH 2
2018-11-0 B 50
2018-11-0 B 36
2018-11-0 ZRET 1
MRFBEERBREAMFIEKNRENSESERE (2XBERIHT ) , WA BIFEAR

#HMIN Ml MAX RITERENESEE. ERTENEBRFEMRREESR ( J«A&E:’fmﬁ%iﬂ%ﬂi‘ﬁ’ﬁﬁ
GROUP BY FAINNZ# ) , HAEA FLOOR HEREMTNTHNREE TREARIE—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);

REEHNERN T X,
=R _DAY RMRE RRRE
2018-11-01 00:00:00 .0 2 71
T ERRAERRG (RARS ) %6
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%= _DAY RNVBE RIRE

2017 11 A 2 2 56

RERHBFEHISELYRNEENEE |, B5%8F2018-11-03891T7, X2E A 2018-11-03 MITHEE A
HRMAMBETHERZRZLERSE , MEXRBH1THTH 2018-11-04 00:00:00 .0 ( HEFIMRA ) 1T
i 5RBR 9 2018-11-04 00:00:00 .0 ( LEEMA ) WITEIRR , T2&RE, MRHEPEM—NERERE
T =N R\ T RAAR

= _DAY RBE RXEBRE

2018-11-03 00:00:00 .0 1 36

RIERMNTERIBRAN S RRZRENZSEE K MEAKIEMNMTERNRE,. RSMFEEE. I
I, BAIEA SUM F1 COUNT REEREBCSRITEF9E |, H¥§ CITY A NE GROUP BY ¥4/ , M1
iR

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;

EEANERIL TR,
BZ DAY CITY B/NBERE BAEE SR E
2018-11-01 ZREFT 2 10 7
00:00:00 .0
2018-11-01 B 29 50 38
00:00:00 .0

RENREEWTA (RARE) 99
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#E DAY CITY
2018-11-01 173 A 2%
00:00:00 .0

2017 11 A 2 ZREH

2017 11 A 2 FH3

EXMERT , i—REENET

RESNEMEH—1T.

Bf , ETRERT2018-11-049 TSN EE 28 |

RR2018-11-03 L R.

#E DAY CITY

2018-11-03 ZREHF

00:00:00 .0

2018-11-03 %

00:00:00 .0
EELrMNEORS
RNTHBAEOLR

ROWTIME

2018-11-0101 ¥ 11 A1 H
2018-11-0101 ¥ 11 A1 H
2018-11-01 06:00:0

2018-11-01 07 11 A1 B

RNVBE

65

39

THERSARE —ROBERS , BT

RBE

36

BARE FORE
71 68

4 3

56 47

A, REERE RN EE

AT LA FA 478 5L FE2018-11-04 00:00:00 .0 3k

RNRE PR E
1 1
36 36

& 1E Amazon Kinesis BHiER LW THERE | BRIRTXINBBEREE N
WEATHERSTREAM B ##E 57 o

TEMP

29

65

32

mt
Bh
|_|_
=
i
O
b
o)
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ROWTIME CITY
2018-11-01 09:00:0 RREF
2018-11-01 13:00:0 B
2018-11-01 17:00:0 ZREF
2018-11-01 18-08-00-0 1B P 2%
2018-11-01 19:00:0 Rl
2018-11-02 01:00:0 ZRET
2018-11-02 01:00:0 ERRli

2018-11-0207 £ 11 A2 H FH3

2018-11-02 09:00:0 ZREH
2018-11-02 13:00:0 FH#
2018-11-02 17:00:0 ZREH
2018-11-02 19:00:0 FH#
2018-11-03 01:00:0 FH3
2018-11-03 01:00:0 ZREH

TEMP

50

10

71

43

39

46

56

50

36

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

ST OVER FARFEART :

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

it
Bh
|_|_
=
i
O
b
op
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);

FHR
ROWTIME WMIN_TEMP WMAX_TEMP
2018-11-0101 ¥ 11 A1 8 29 29
2018-11-0101 ¥ 11 A1 8 2 29
2018-11-01 06:00:0 2 65
2018-11-0107 11 A1 H 2 65
2018-11-01 09:00:0 2 65
2018-11-01 13:00:0 2 65
2018-11-01 17:00:0 2 65
2018-11-01 18-08-00-0 2 71
2018-11-01 19:00:0 2 71
2018-11-02 01:00:0 2 71
2018-11-02 01:00:0 2 71
2018-11-0207 £ 11 A2 B 4 71
2018-11-02 09:00:0 3 71
2018-11-02 13:00:0 3 71
2018-11-02 17:00:0 2 71
2018-11-02 19:00:0 2 56
2018-11-03 01:00:0 2 56

2018-11-03 01:00:0 1 56

it
Bh
|_|_
=
i
O
b
op
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O, BELEERE 24 MEHHAERNCENEEELATERCINRE,. RaMFEEE (ZBEHR
AT LA B OMSTIRIETXS CITY 89 PARTITION BY ¥4 , HE&EERS|RFINE N E—
ANB O AVG DATEEK :

a3). N, &

SELECT STREAM

ROWTI
cITy,

ME,

MIN(TEMP) over W1l AS WMIN_TEMP,
MAX(TEMP) over W1 AS WMAX_TEMP,
AVG(TEMP) over W1 AS WAVG_TEMP

FROM AGGTEST.WEATHERSTREAM

WINDOW W1 AS
PARTI

(
TION BY CITY

RANGE INTERVAL '1' DAY PRECEDING

);

ROWTIME

2018-11-01 01
F11A1H8

2018-11-01 01
F11A18

2018-11-01
06:00:0

2018-11-01 07
F11A18

2018-11-01
09:00:0

2018-11-01
13:00:0

2018-11-01
17:00:0

CITY

5%

WMIN_TEMP

29

65

29

29

WMAX_TEMP

29

65

32

50

10

WAVG_TEMP

29

65

30

37

i
2
|_|_
=
i
O
b
)

103



Amazon Kinesis Data Analytics sSQL &

ROWTIME CITY WMIN_TEMP WMAX_TEMP WAVG_TEMP
2018-11-01 35 ] 27 65 71 68
18-08-00-0

2018-11-01 518 29 50 38
19:00:0

2018-11-02 ZREF 2 10 6
01:00:0

2018-11-02 15 29 50 38
01:00:0

2018-11-02 07 6 32 50 42
£11 H2AH

2018-11-02 ZREF 3 10 6
09:00:0

2018-11-02 16 39 56 46
13:00:0

2018-11-02 ZRET 2 10 4
17:00:0

2018-11-02 1 39 56 46
19:00:0

2018-11-03 1 36 56 45
01:00:0

2018-11-03 ZRET 1 4 2
01:00:0

TRLRANEOARE RH

XREHLREERN A

EELINEORES 104
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SELECT STREAM ROWTIME, ticker, amount, SUM(amount)
OVER (
PARTITION BY ticker
RANGE INTERVAL '1l' HOUR PRECEDING)
AS hourlyVolume
FROM Trades

AAXZNRNESR , AT —HEERSNXNERREE, Fl0, FEUTHA :

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

f R

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

XETHARAERGEE —ANDeT , HE =/ ORCL 1THHAYE A 35 ; BJR% IBM X B FE L —
NMARTEOS, Rk EREEE IBM Eitd,

el

BELSFEBELUFEENERNENDERRFHTEL , EHEERBETUER. ER , R LSF
RBEEATUESEERE—R. RE—PHTKE N FIEFRER, WRIEZNESHNEOLR

A
Ro

2 FERKEESITE , LA ANSI (SQL: 2008) 5 SQL KRR , WA :

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

i
2
|_|_
=
i
O
b
)
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RANGE INTERVAL '1' HOUR PRECEDING)

(@ Note
Interval_clause XA FUTEENLRE 2 —

. #H ROWS WERXF
. H{EZS L RANGE By EE
o EASEEE B 8i/estE)/6 818 /Y 18] B

AVG

MNEORXEARE -AENFIHE, EOERRENARTHRENN. BEXEOXNEANEE , 55
AEOAEN, BROEEENEEODNEERNERIXVRNEBNRNFEE , 5558 EXP_AVG,

HEEM AVG B, HERUTEMR :

MREFRFEHIZOVERTFA , AVGIERSEHHITE. EXTERT , REEWLMITEGROUP BY
FAETFROWTIMEN RO ENBERITHRRARER, BN , ZARETRR , EWF/HKEFLER ,
R RHEM[MT. BEXEZER , BSRREGEE .

£/ GROUPBY FAMEOEAEMRE AL ET, BXESEE , BZHRRIED (EH

GROUP BY BIRA ) »
MREFERZOVERTE , AVGIITTE R DR, BREZER , BRI W

£/ OVER FANENEWEBIEAPLET, AXESEE , BEZHEFIED

B

RHEAXNENR

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

BHEORNEN

AVG 106
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AVG([DISTINCT | ALL] number-expression) OVER window-specification

¥

DISTINCT

HER B —KFMITREE I
ALL

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

HHFERPHICRKBRAN BSEEEBERTH. EAOMBESCRPIERON S HFR (R ESEERRERIT
).

%8 @RES4A | time-based-expression

EFARKIANERNECRKSE , NN EMESFEGHEENSAHTRE -MEET,
]l

TIEIESE

DUTFROIETHAEFERIEE | ZEBIEE R Amazon Kinesis Analytics FF & A RIEEH A4S #9 — 2B
Do BEETEANTRY , BRE— NI EHERFETHEH ARK Amazon Kinesis Analytics NFAEF. E
T RN 2 5 A B A RE B E R AR E TR MR , 558 Amazon Kinesis Analytics FF X &5F
S ODNIE 1=

ERUAT R REIREHES

(ticker_symbol VARCHAR(4),

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

AVG 107
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Amazon Kinesis Data Analytics

il 1 : £/A GROUP BY FAIiREIF¥5E

sQL &

EHRAGH  REEHE —/1GROUP BYFHAROWTIME , ZFASRIENERNTT. BEFE , M AVG
TFHIREMITITE GROUP BY BHEK,

/8 STEP ( #% )

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
AVG(price) AS avg_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol,

STEP("SOURCE_SQL_STREAM_00@1" .ROWTIME BY INTERVAL '6@' SECOND);

£/ FLOOR

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

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

SELECT STREAM
ticker_symbol,
AVG(price) AS avg_price

FROM "SOURCE_SQL_STREAM_001"

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

&R

Lt — R EHNREATRERLL,
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ROWTIME TICKER_SYMEBOL
2017-02-16 21:46:00.0 NFS
2017-02-16 21:47:00.0 WAS
2017-02-16 21:47:00.0 PPL
2017-02-16 21:47:00.0 ALY

il 2 - £/ OVER FAIREIF5E

AVG_PRICE

85.84222412109375
16.45800018310547
23.33571434020096

76.0999984741211

FERRBIH | ZOVERF AR5 KR AYIC KRR "1 Nt B ESEE AR, BEfE , M AVG FAIR
BY1Tit & OVER BE#K.

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"

— RN RELTABELL,

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

2017-02-16 21:57:25.509 TGT

20170216 21:57:25.509 RFV

20170216 21:57:25.509 SAC

Y

Amazon Kinesis Analytics T FAVGR A T EfEEE, tIhae

X RAED BT yu%EEﬁﬁEﬁauT@%&ﬂﬁ REMRABETHISE
nulle BXEZEER ,
HYPARTITION BY%’:D , AVG £ £3IRE null, &> PARTITION BY WEZELR ,
F4a (BzrEQD).

AVG_PRICE

110.0180892944336
94.96333312988281
45.46332931518555
17.972999572753906

"% T SQL:2008 1/

, MAVGIR[E

SR 5(H:1§|IZIW’%Eﬁ?)\?TIT_EEEE’JﬁJ‘I:T’@,’%{?Eﬂﬁi)“ﬁﬁﬁi’:]j]"*
EZ# WINDOW

AVG
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AV —AERBEREATNEE, Fl, LTIIUREE 2

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

FMx EH

- BEOXER

« EXP_AVG

- REEH

- GROUP BY ¥4

« DITERER

- A%

- WINDOW 4] (BzIE R)

COUNT

BEEOERF-AENERITH. EREARENARITHRENN, BEXEAXEANER , F5
FEEORXEM,

FEGEA COUNT BY |, IBEB A TEI :

- MREFRERZOVERTA , CONTURREEBITE., EXMERT , REEAXLMIECGROUP
BY %qga:ROWTIME»Hum]J\Qﬂj]ﬁFE E’Jiﬂﬁltto N ZERTRA , BN KETFALT
K, B F ek HEMT. BEXEZERE  BSRRSEE

- £/ GROUP BY AWM E Q&R E7 Euwkﬁﬁoﬁ%E%EE,%ém%ﬁﬁu(ﬁ%
GROUP BY IR & ) »

« WMREMEAZOVERTA , CONTRIITE N DT, BXREZSER , FSHADMENK
- £/ OVER TANBENERNEBIEOPLET, BXESER , F2HEBEIED

ER

RHEOXNEN

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

COUNT 110
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BHEORNEN

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

28
NATBITHITITR.
ALL

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

HEHERFVICFKRUNEEERBHTH. BEAMTESORFIEEHN S HFR (R EEEBRSHT
).

KRB IFRIE DA | time-based-expression

ETHAREANWENECRSE , NN ERES+F EEHEENESATEE - MIET,
e

ROIBIESE

UTROIETHAEFRES | ZBEER Amazon Kinesis Analytics F R A RIEMAITN -0, E
BTG, BEE-— NI ERERRELT Fiﬁ)&umﬂ’] Amazon Kinesis Analytics NFAREF. E 7 #
eI MNARFMEEROIRRETHER AR , 258 Amazon Kinesis Analytics FF X B FRIA
[ET R

BERLUTRENREIRRHRIES

(ticker_symbol VARCHAR(4),

COUNT 111
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sector VARCHAR(16),
change REAL,
price REAL)

il 1 : £/A GROUP BY +AIREEN B

EH RS  REEHE —1GROUP BYFHAROWTIME , ZFANHRIENBRNT. BEE , M\
COUNT FHaIiREIRI4T1TE GROUP BY BHEX,

£/ STEP ( ## )

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

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

f£/A FLOOR

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

COUNT 112
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&
— R HARE UL TREREL,
ROWTIME TICKER_SYMBOL COUNT_PRICE
2017-02-16 23:30:00.0 AAPL 9.0
2017-02-16 23:31:00.0 WSB 8.0
2017-02-16 23:31:00.0 AAPL 60
2017-02-16 23:31:00.0 UHN 9.0

w2 : A OVER FAIRE{EN#%E

FE R | ZOVERFAF 2 X R FRKEREE 1" /NetByetEISEE B FE. FE/E , M COUNT FAaiR
E1TITE OVER B,

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

— RO EBREATRRRL.

ROWTIME TICKER_SYMBOL COUNT_PRICE
2017-02-16 23:36:16.729 WMT 3.0
2017-02-16 23:36:16.729 DFG 20
2017-02-16 23:36:16.729 RFV 40
2017-02-16 23:36:16.729 TGH 3.0
Em A Y4
Amazon Kinesis Analytics 3 #COUNTERZX Y FILTER?"J ‘H.’ﬂziﬁCOUNT DISTINCTERAK
BEOMEHBPER. BEXREMNIOMHBNESEFER , ESEBMOER. LWHERET
SQL:2008 #rAf,

COUNT 113
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SRS HERN | NREEIHENEOTSSEAT , NCONTERSE., BXESEL , ESHLH

HE N TEORNERATEREN S XA SEEMTHPARTITION BYFA , COUNT E£REE,
A% PARTITION BY WEZEE |, 55 HE WINDOW F4 ((B31EO).

COUNTRE —AEHBEREAPHZEE, N, ATETUREE 3 :

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

X ER

- BORER
- REEK

- GROUP BY ¥4

« WINDOW ¥4 (Bz1EO)

COUNT_DIFCT_ITEMS_TUMBLING

REFREOFEENNARFARIPAEDENKRE. EXNITHRRIEMUE ;| ZEBEAZ
HyperLogLog &%,

TEfE COUNT_DISTINCT_ITEMS_TUMBLING B , EEELATEMN :

- HEOPHNTEBNTHEFT 10000 87 | b EBCRIREER T,

« HBSTAEYRNBETERIBRTARESR. Hit , WEBECTIH. Sl , mRAE
100,000 MAREIMIIE |, MZEEAEEIERE 99,7000 MRAERBRAMBE  LAILBITRE
SELECT & A LRBUEH T2

LT REERT IMAERRDHNRFIBEOPRESMNRERBVRETHRNEEEHRE, SELECT &
AMERFES ( ROWTIME BRI ) RAEME—4,

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

COUNT_DIFCT_ITEMS_TUMBLING 114
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CREATE OR REPLACE PUMP stream_pump AS
INSERT INTO output_stream
SELECT STREAM TICKER_SYMBOL, COUNT(distinct_stream.price) AS unique_count

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

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

ERBE-—NMRIEORNEIT. EUUREREONRNMEENSH,.
B
COUNT_DISTINCT_ITEMS_TUMBLING (

in-application-streamPointer,
'columnName',
windowSize

LT &2 MBS,
in-application-stream?g §t

FALSEH  EAUREEONAREFATRNIES . BUUFEACIRSOREBIRERE . i, AT
BAFREIRE N InputStreams

CURSOR(SELECT STREAM * FROM InputStream)

COUNT_DIFCT_ITEMS_TUMBLING 115
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columnName
NMARFARPEFERBARITERRENIG. BEEEXIBHHUTRE :

- HMEIMEELS|S (') B, HlE0, 'columnl',

B O X/

DMRENVNNEONKRDN, RKOONEDSH 1Y, BFNES 1 /08T = 3600 ¥,
]|

RO ESE

UTREIEFHAEERIESE , ZBIEER Amazon Kinesis Analytics F & A RIEEA TN -5, B
BT8RO, BFEE- NI EHEARETER ARMN Amazon Kinesis Analytics AR, 7 f##4l
fAel2oMNARFNMEERFIRRETHER AR , 25/ Amazon Kinesis Analytics FF X BRI FRIA
[RECT

BERUT R REIREHIES

(ticker_symbol VARCHAR(4),

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

A1 RSB E—EAV B

LA RBI3E R 204 45 A iZ COUNT_DISTINCT _ITEMS_TUMBLINGEZRIE{LLR AR N HRH Y8R
BORFRARRETICKER_SYMBOLEMHE, BXRIBEONEZER , ESHERIED,

CREATE OR REPLACE STREAM DESTINATION_SQL_STREAM (
NUMBER_OF_DISTINCT_ITEMS BIGINT);

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

COUNT_DIFCT_ITEMS_TUMBLING 116
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CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_@@1"), -- pointer to the data
stream
'TICKER_SYMBOL', -- name of column in
single quotes
60 -- tumbling window

size in seconds
)
);

L—REBHENREATRERM

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

EXP_AVG ( expression, <time-interval> )

EXP_AVG REIfEHEER A E O NIEFRNEREXWHRNEBMNNFIEE, EXP_AVG ETF <time-
interval> WEMIEEEA D RE TAEER, ERIANAEERES  EEXREXNEMNEK , ™
EREMNEERY , EEREIXWENNEERRR,

gt

LRGIGIET 30 WENREMNREASNMEHNERMNFEE , X , RIL 10 B FEORHNE
(ZBRERS ) WRERTEW 10 WFEOPNENENHG , RRFHN 10 W FEORMENER

P65,

select stream t.rowtime, ticker, price,

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

from t

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

EXP_AVG 117
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EREIR 10 WERBRBNFRY , INATFEAMEHINRERD BN AR, RAEH , B
BN EE R RFMREN—¥., EEA EXP_AVG Bt , E#IEENR time_interval , EfE '"10' #,

FIRST_VALUE

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

FIRST_VALUE WER KR EME—1THIRE <value expression> BJi¥fh, FIRST_VALUE EE
OVER ¥4 , A DT EH. FIRST_VALUE B—NZELAEIET , EXLETERF,

R R B IEAL I

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

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

FIRST_VALUE(x) OVER <window-specificat
ion>

LAST_VALUE

LAST_VALUE ( <value-expression> )

MR

IR [E <window-specification> A x BJ & 4 IE null

(=]

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

IRE%E—ME , & <window-specification> H
x B9 null &

OVER <window-specification>

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

ZERY7 IR

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

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

LAST_VALUE(x) OVER <window-specification>

MR

iR [E] <window-specification> A x &G —/NJE

null {&

RE&E—/ME , % <window-specification>

F x B null &

RE&E—/ME , 2% <window-specification>

F x B null &

FIRST_VALUE
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MAX

BREEOENR-AENGEAE, EOEARRKNAFITHRENN. RRXENEANESR , BFERED
REH,

EERA MAX B , HERELTEM

o MRBAFERZOVERFA , MAXRRESEHHKITE, EXMERLT , RETHWSLMEEGROUP BY
FAETROWTIMEN RO ENERITHRRAREIR. BN , ZARETRR , EW/KEFLTERK ,
R XHEMT. BXEZEE  BSRAREEHEK

- {fH GROUPBY TAMENEHERREODLLET, BXEZEL , FSRRIED (£FH
GROUP BY IR & )

- MBLEAZEOVERTF , MAXNH R SHER. BXESEL  WESHOMEM -

- £A OVER TAMNENEWNERBIBEOFLET. AXEZFER , FZHEHED

BE

RHEORNEN

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

MAX(number-expression) OVER window-specification

S

number-expression
EEHAXNREPNE—TIHENERER,
OVER window-specification

FHERFNVICFKRUNEEERBRTH. BEAMNBESORFIEFHN S TR (Rt ESEEBRSHT
).

MAX 119
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KRB IFRIE DA | time-based-expression

ETHERIAWENCRKIEA , NN ERESFEEHRENSATRE - MET.
R

R BESE

UTRAETHEAEFERES | ZBIEER Amazon Kinesis Analytics F R A RIERAITN -0, E
BT8RO, BFEE- NI EHEARETER ARMN Amazon Kinesis Analytics MAREF. E 7 f##i0
fAel2os N AREFMEERFIRETHER AR , 25/ Amazon Kinesis Analytics FF X B FRIA
[BEET

BERLUTRENREIRRHRES

(ticker_symbol VARCHAR(4),

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

il 1 : £H GROUP BY FAIREI&KXE

RS  REEHE —/1GROUP BYFAROWTIME , ZFASRDENERNIT. BEE , M MAX
FAIREIMITITE GROUP BY BHEK,

/8 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
ticker_symbol,
MAX(Price) AS max_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0Q@1".ROWTIME BY INTERVAL '60'
SECOND);

MAX 120
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f£/A 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_00@1".ROWTIME TO MINUTE);

&R
L= RO EHARESUTRERLL.

ROWTIME TICKER_SYMBOL MAX_PRICE
2017-02-17 00:34:00.0 ASD 67.19999694824219
2017-02-17 00:35:00.0 BNM 179.3300018310347
2017-02-17 00:35:00.0 PPL 39.47999954223633
2017-02-17 D0:35:00.0 QXZ 222.89990380648438

TPl 2 : A OVER FAIREH AE

FEIRBIF | ZOVERFAF D XK ARF IS EKREE "1 /Nty ESTE E R, S , M MAX FaRE
1Tt E 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

MAX 121
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RANGE INTERVAL '1' HOUR PRECEDING) AS max_price
FROM "SOURCE_SQL_STREAM_001"

—RPlEHRE A TRBRRLL.

ROWTIME TICKER_SYMBOL MAX_PRICE
2017-02-17 00:36:44 854 QAZ 198.2100067138672
20170217 00:36:50_796 QX7 232.49000549316406
2017-02-17 00:36:50.796 MM 187.6900060482422
20170217 00:36:50_796 WSB 101.0
NN/
{88 FA 1% BR

XTFRRE , MAX BEEEFFITHN&RE — N FZRHERBE,

MR MAX AEDMERBA B EEIFENEORIEEMT , U MAX REIZ=E, BXEZEER , HS
59 5 AT B K

MR EBR

- BOXER

- REEK

« GROUP BY ¥4

- DEK

« A&

« WINDOW F 4 (BzhE&E D)

MIN

BEEOERAP-HENTENME. EOERARKRNAZITHELN.,. BEXEORNERANEE , BSHE
AXEif,

EFEH MIN B BEEFELTEM :

s MBERFEHZOVERTA , MINUEZEREEKITE, EXHBERT , REEHMLMEEGROUP BY
%’UEHZROWTIMEH;;MJ‘QWJﬁBEﬁE’Jiﬂi%t‘to BN, ZERERG , BARNKEFRELTR ,
R RHEM[T. BXEZER , BERARSER .

MIN 122
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- £/ GROUP BY FAMNEONERNEMRE DPLBT. BXEZEE , BSHRYED (FA
GROUP BY IR & ) -

- MREFERZOVERFA , MINVNHERNSTEE. BEXEZER , FERIOMEEK :

'ﬁﬁOWR?@W@DEﬂE@@@D¢kEﬁOﬁiﬁgﬁm,mzﬂﬁﬂﬁﬂ

BE

RHEAXNENR

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

BHEORNER

MIN(number-expression) OVER window-specification

S

number-expression
EEHAXNREPHE-—TIHENERER,
OVER window-specification

FHIE RPN IS ZERUS BB EBRERTH. EOMTESRAPIEFKHNI 2 H X (et ESEEERSRT
#)o

KRB IFRIADA | time-based-expression

ET7ARIANENERSE , NN ERBSFEFERENZSATREE —MIET.

IR

UTRAIETHEAEGERES | ZBIEER Amazon Kinesis Analytics FF & A RIERH A T4 S 9 — 2B
Do BEETEANRY , BEE— NI EHARETEM AN Amazon Kinesis Analytics NFAREF. E

MIN 123
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TR 5 AT N AR R B E R AR ETER AR , 53 H Amazon Kinesis Analytics FF X & 15ra
RIS,

BERUTRU REIREHRES,

(ticker_symbol VARCHAR(4),

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

=l 1 : £ GROUP BY +AiREI&/ME

EHRHIG | REEHNE —IGROUP BYFAROWTIME , ZFASRSARNERNIT, MEE , M MIN
FAREIF1TITE GROUP BY B,

£/ STEP ( ## )

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

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

SELECT STREAM
ticker_symbol,
MIN(Price) AS min_price

FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0Q01".ROWTIME BY INTERVAL '60'

SECOND);

£/ 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

MIN 124


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

Amazon Kinesis Data Analytics sQL &

INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
MIN(Price) AS min_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR("SOURCE_SQL_STREAM_0@1".ROWTIME TO MINUTE);

+

ZR

— 3 < o S

L —RBE L RR ST AR
ROWTIME TICKER_SYMEOL MIN_PRICE
2017-02-17 22:45:00.0 QXZ 48.970001220703125
2017-02-17 22:46:00.0 WMT 62.540000915527344
2017-02-17 22:46:00.0 QWE 214 2100067138672
2017-02-17 22:46:00.0 CRM 28.260000228881836

il 2 : £/ OVER FAIREI&/ME

FERBIF | ZOVERFAF D K ARF IS EKEREE "1 /Nt ESEE AR, S , M MIN FaRE
171t & OVER B,

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

L —REBMEHARSUTRERLL.

ROWTIME TICKER_SYMBOL MIN_PRICE
2017-02-17 22:49:51.147 NFS 84.94000244140625
2017-02-17 22:49:59.058 NFLX 112.37000274658203
2017-02-17 22:49:59.038 ASD 57.790000915527344
2017-02-17 22:49:59.038 DFG 147.3000030517578

MIN 125



Amazon Kinesis Data Analytics sQL &
{5 A5 87
NFFRFEE, MIN BRHEFFIIPNRERE — N FRBEREE,

MR MIN BEDTEHHA AEETANEFTELEEMT , W MIN REZE, BXESER , S
5% 70 AT BN 3K

MR EB

- BEORENR

- REEK

« GROUP BY ¥4

- DK

« A&

- WINDOW F48 (BzxhE QD)

SUM

BREEOENF-—AENEN, ENEARKNATITRELN. BXRXEAXREANESR , BFERED
REH,

HEGER SUM BY | IS B A TEM ¢

o MREBAFERZOVERF A , SUMIRREHHITE, EXMBERLT , RETHWHSLMEEGROUP BY
FAETROWTIMEN RO AN ERITHRARER. BN , ZARETRR , EWF/HKEFLERK ,
AR EZHEMT. BXEZELE | BSRARESEHN

- £ GROUPBY FANBEONEWNEBREOFLET, BAXEZEE , FSRZRIED (FH

GROUP BY IRE ) «
- MBLEAZOVERTFA , SN EH SHER. BXESEL , WESHONEM -

- £/ OVER TANBERERNHEBIEAOPLET,. BAXEZER , FEHEIED

B

RPEOXEN

SUM 126
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SUM(number-expression) ... GROUP BY monotonic-expression | time-based-expression

BHEORNEN

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

ZH

DISTINCT

R3S M —ERE1T IR

ALL

TTEMBT. ALL RERRINE,
number-expression
EEHAXNREPHNE-TIHENERER,
OVER window-specification

RBFERHVICFEERANESEERRRTH. EAMTELRFIERAN S HX (RetEEE BERET
#)o

KRB IFRIE DA | time-based-expression

ETHARSANENCERSE , NN ERESHEAEMEEENSATED - MET,
Rl

RIBAEE

LT RABETFHEAEERIEE | ZBIEER Amazon Kinesis Analytics FF & A RIgRH A 714 ) #9 — B
Do BEETEANARY , BEE— NI EHABRETEH AN Amazon Kinesis Analytics NFAREF. E
THNFAESTRAREFNEERGIRETER AR , 258 Amazon Kinesis Analytics 7 X &1/
S ODNIE T

SUM 127
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SERUAT R REIRBHRES,

(ticker_symbol VARCHAR(4),

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

Bl 1 £A GROUP BY FAIREERF

EHRHIG  REERNE —/IGROUP BYFHAROWTIME , ZFAGRDANERMNIT. BE/S , M SUM
TAIREIR1TITE GROUP BY B,

£/ STEP ( ## )

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

CREATE OR REPLACE PUMP "STREAM_PUMP'" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
SUM(price) AS sum_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0Q01".ROWTIME BY INTERVAL '60'
SECOND);

/M 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 128
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SUM(price) AS sum_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR('"SOURCE_SQL_STREAM_@@1".ROWTIME TO MINUTE);

— R~ HARELTRERLL,

ROWTIME TICKER_SYMBOL SUM_PRICE

2017-02-18 00:28:00.0 KIN 32.630001068115234

2017-02-18 00:29:00.0 VVS 50.409996032714844

2017-02-18 00:29:00.0 HJK 34.81999969462422

2017-02-18 00:29:00.0 KFU 356.6899719238281
£ A

Amazon Kinesis Analytics T XX #SUMM A T EFERE, IhgefmE T SQL:2008 #rk,

SUMZ B, —HERBMERIAFHNZEE, S, LTEIREEG6 :

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

MxEH

- GROUP BY ¥4

. DB

o A&

- WINDOW ¥4 (Bz1E R)

TOP_K_ITEMS_TUMBLING B %X

EBREODPREEENNARFARIPHRELHINE, STATEXREEITHES (RIXRD )
=B

TOP_K_ITEMS_TUMBLING B2k 129
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Bl , ANGKIERERR , RESENRFENEER (ticker_symbol, ##&., TLMEMI] ) . &
RIFEEBITHNTREOAFRI=ARZEMENRE, RAUUEAXMNHBKRERBLERER
B

fEfEA TOP_K_ITEMS_TUMBLING B} , EEEUTEM :
o WREHER LNBREALCKITIUHHERETS , D ZEHBOELTHEELINE. i, 2FHX
ZERAN=ZAREN , ZEHRTRQABREAIARZFEZANREFTN =,
WEBE—NMNRIEORNIZT. BRALLEEOKRNDMEERNSE.
step-by-step EXxTE RPN RIINARER , BSHEE HIWE,
HE
TOP_K_ITEMS_TUMBLING (
in-application-streamPointer,
'columnName"',

K,
windowSize,

UTHDNRIXESH,

in-application-stream

EE B LA CURSOR BHBUREEH . Hln , LT EQFILE InputStream,
CURSOR(SELECT STREAM * FROM InputStream)

columnName

MAEFARFEARITE TopK ERFIER, BEERAXINBMHUTRR !

(@ Note
Sl X MEIELS|S () Fo BN, 'columnl',

TOP_K_ITEMS_TUMBLING %X 130
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K

ERLSH  BAUEERERRRSESNFREHANENRE. EKLARXTHET 1 BFEELY
100000,

B O X/

BITOAD BARUR N BN KD, KDBARTFHET 1 ¥, BEFEET 3600 # (1 /16T).
ROl

RoIBESE

UTRAETHEAEFERES | ZBIEER Amazon Kinesis Analytics F R A RIERAITN -0, E
BT8RO, BFEE- NI EHEARETER ARMN Amazon Kinesis Analytics MAREF. E 7 f##i0
fAel2o N ARFNMEERIIRETHER AR , 25/ Amazon Kinesis Analytics FF X B FRIA
[BET

BERUT RN R EIREHBIES.

(ticker_symbol VARCHAR(4),

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

R RERE RIAE

AT R BIAE AL T3R8 0 B2 80 T 57 R TR 2 T 1

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

);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM *
FROM TABLE (TOP_K_ITEMS_TUMBLING(
CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_001"),
'TICKER_SYMBOL', -- name of column in single quotes
5, -- number of the most frequently occurring values

TOP_K_ITEMS_TUMBLING %X 131
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60 -- tumbling window size in seconds

)

L= RO HARSUTRERLL.

T

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

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

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

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

7 AT R

DMEHBRBRERBEHIFVAN—AR/RIT (HAY ) PHBRBEUHTESHNERNVEBORDER BY T
], SELECT ¥4

SELECT XFEER THFMKETT , ERTHFRERRURBEO 9 (MNEOAKEREX ). EEF
£ Select BAFFERATHF FANME , 5SRAIER SELECT @A ®REREK,

1. PMEBMAEEEN. ATHEOANBE—LRE  AEEECENILREABEANBEORKEEOZ
BtE—EX5 , AFMATATFHNEOMNEESE T HBER,
2. AT R BEHINTE SELECT FAM <selection list> ¥4 5 ORDER BY F4A 4,

EAETBNEEBOHEE T R
ERASITEBHRTERNBERMNEARS (WTAR ) , FTETREEH.

HTHFEEAAE , REERASTEBNERNERERNAAEREEANERTE, W THAESH
F—17, BEOMEMRRT —AFENIT , oMEBEXLT LET. WREOSEEZE PARTITION
BY 78 , IEAFERERNE-—FEERNTHEBEERMATHAERRZ X7,

MEMATEREDTEERMANS P IS EE , NI MEBLZBEZIT , B COUNT BRI, EaX
BEZENTHITITER. MREO (FHE PARTITIONBY , WRAEBOANSX ) FEBET , MoK
HREEZEE, RIS Z COUNT , BIREIE,

FHEE 132
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REEBA D MR B X 5]

BT i HH FRNTHREED FE
REE BAEWMAT—ITHE FiEm b5 EHEEE RAARTFER ‘EEIT
o _¢§D§£E_gﬂ?f ;&”%é@ﬁo Z;J.LL\:
Fit&m, Y ERUTEEMNE
a :
SELECT COUNT(DIS
TINCT x) ... FROM ...
GROUP BY ...
P HTERER AN AITH N — AN 5] LAE A COUNT DISTINCT &
AT TEMNEOSH o X3t BERED ITERBE A
TitE, FEOMLRSE.
AR ER
- BEBLENEORS
« SELECT

« SELECT ¥4

IRBEHEX

AT R EFHR T Amazon Kinesis Data Analytics B SQL I /REEE,
£

« ANY

« EVERY

ANY

ANY ( <boolean_expression> )

HEXREB 133
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MR EEMIEETHIREM boolean_expression HE |, N ANY IR[E true, MRFTIRMEHY
boolean_expression EFIBRETHFEFTHE , N "ilﬁl falseo

=~

ﬂﬂ%ﬁc%umqﬂﬁcﬁmﬁ%ﬁ@m*ﬁﬁﬂﬂ ML SQL RIBERIRE “true”s MREEBFNENMMISE AT
, W3R [E] “false”,

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

EVERY

EVERY ( <boolean_expression> )

MR FATRMER boolean_expression EFTBEIEETHHEINE , MEVERY BRE true, MIREFEMMEEIT
1R EH boolean_expression AR , MR E false,

=l

ﬂﬂ%é&%um*@’l\?ﬁﬁlﬁﬁ*ﬁ%ﬂﬁﬂ: 1, MEAT SQL RIBERIRE “true”s MBEMMBRET 1 AT
, W3R [E] “false”,

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

R IR

A F W EBIR T Amazon Kinesis Data Analytics B SQL B & B,
Xt F 7 B # e (B e R BBz B3 TR EE , B25H B HE,

&

* CAST

CAST

CAST AFEF—MERIAFHFEREERN S —PEREATBIERE,

EVERY 134
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CAST ( <cast-operand> AS <cast-target> )

<cast-operand> := <value-expression>
<cast-target> := <data-type>
B

¥ CAST ETESE—5IH 5| MR RE W RIRFER—RER CAST AT UFZREIbOIERE Z 5P FIHAY
HIMBRRE, TXHEMERRE,

RREHER B RESCEER

FRAHBFER (HF. DECIMAL, VARCHAR, CHAR RE A% FERE ( SHER
SMALLINT, INTEGER. BIGINT, REA A.)

L. DOUBLE

VARCHAR , CHAR LEFRERE , nEBH, wtiE, stEE. B-

REERE. HRE

DATE HHi. VARCHAR, CHAR. EtEI#

TIME BtiEl, VARCHAR, CHAR. BfEIZ
TIMESTAMP BfEl, VARCHAR, CHAR. EfRIZ. B

— R-Bf A6 B HiEME. BIGINT, +##l. CHAR, VARCHAR
BOOLEAN VARCHAR, CHAR. BOOLEAN

2 e ) 2 e )

Bl

2.1 5 CHAR/VARCHAR A&

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

CAST 135



Amazon Kinesis Data Analytics

sQL &

1 row selected
(FEE , IREHABEARTRE , WFEREMT

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

(RN BAHXFEE 10 1MFEH)

ET—mERT , BEMEANAZHEER (AT CHAR iR REMIER ) -

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

1 row selected

KMEIREK
KRB (BFHTEHS ) HEFHRREEEA -

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

1 row selected

NF RN R

SrgRkmn e BN LA, £—MEM CAST, T —XBATR. AR THE B

(FR&)o
5/ CAST 7 1F F 5510 0y i (B &4
BT RBISLEA T X iR o -

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

CAST

136
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1 row selected

MRBMAFZREROANFZR (F. A, B, Mo}, 78, ®) FEFA— , IEEHANTRFEL
HERNDRAFTE , CAST HFREEE, ( FAWERND, )

FHit , MRWAFRHFENHRKXTES CAST, WERFHERKRNNEE , LHAEH
CHAR_TO_TIMESTAMP 53,

A CHAR_TO_TIMESTAMP ¥ =275 &8 #£% B 8]

MBAZFENIBRNTES CAST B, ATLAEA CHAR_TO_TIMESTAMP A%, ENE— 1M AR,
BU L EEEERELBFFAMABZTRENHELRS  HUBRNISXLEHLSH TIMESTAMP
B, At , BEERE—MERKBEEFAWLE S , FlE “yyyy-mm” REREHFMABBEBD

input-date-time string-to-be-converted FJ A @& TE AN HREEZE D , EMEMASHFTERET
£ME ('yyyy-mm-dd hh: mm: ss' ) . MRFAEXETEBEFETENBMAZEERESD , HH 'yyyy-mm-
DD hh: mm: ss 'RERMUMER , WAAFRHEAEFRZNFHEBERNE, A, B, Mot 78

¥ , B0 '2009-09-16 03:15:24's yyyy FEERN AT ; hh TN ABRRER 24 PMidhl, BHEERE
RN TZ A, BEAAETBEENREN R, BXMEERHARNEES. , HSH Oracle Wik
SimpleDateFormat £ #3£,

CHAR_TO_TIMESTAMP FEAZEENERENEHBBRATNS . ZERE TIMESTAMP 4
RNEAEBEERPIEENZ D input-date-time B, RE , £ TIMESTAMP F A IX L7 B
BEMNEH input-date-time FRIEFREVWHENMEE ; BERPRIEENFEESEARAE (AT

X ) . CHAR_TO_TIMESTAMP R #E &N H Class SimpleDateFormat EX , EH%IH TrAEH
A, AP —EHFERG. BXEZEE , B A HANNEES !

BB RERW TR

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

Hrh | <format_ string> &N FTER <date_time_string> 2 18 EHIEHR , <input_date_time_string>
RFE#RAN TIMESTAMP &R M RBFHFE,

FBNFZHEMLFAEE|E5]#K , # A <input_date_time_string> WEN TE SN T HEERF A
NMTENEERN. &N , HRREFALE R,

w1

- input-string-element E{uE5 MM X B A2 1 B 12 2 RINER , RAHMEATRNIBFIREK
BHRHAS
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« input-string-element E{V &5 dd MR ATRNT 1 8 31 ZEWEYR , RNEMEERNEH R
REMBH,

- B2, WEMMF 2, W dd FEER 30 = 31, B 2 ANKEBEXENB T

BE , HFANMAH/LK , BREEEE DN IARIEENR 01,

Blan , 6EA '2009-09-16 03:15:24 "EN WA F A& , BALBEEE , RENTS BEHNTEE , &
fbF B ( HIA/DEt, THEY ) WAFE

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

LR &= TIMESTAMP 2009-09-16 00:00:00,
w2

- MRBPAEERPRE T/ PN SS , AERT A, XY, WA TREAARR----
CHAR_TO_TIMESTAMP (yyyy-hh-mm' , '2009-09-16 03:15:24')-—- BB 4 £ &Y i HI B g 2
2009-01-01 03:15:00

B AR WAFRHR a1 o et 1 B EE
'yyyy-MM-dd '2009-09-16 '2009-09-16 BMAFHRLIER
hh:mm:ss' 03:15:24" 03:15:24" “yyyy-mm-dd hh: mm:

ss" WX HFE
NEWNHEF ; FRAG
“2000 9 A 16 HE
HI= 03:15:24” X BEHY
WAFFRGTEME
A, XERETAF
T

'yyyy-mm' '2012-02-08 '2012-01-01 FENERRIEE E
07:23:19" 00:02:00' —FNE=5% , B
e A F R (“027)
FHE=NTERE
pakci
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sQL &

BHR

'yyyy-ss-mm'

"MMM dd, yyyy'

"MMM dd, '

MAFN &

'2012-02-08
07:23:19'

'"March 7, 2010'

'"March 7, 2010'

a0 Bt (B 2

'2012-01-01
00:08:02'

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

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

AR
MRNEATAME
(“017) BAR /Nt M
(“007)o

L EE R AR R LI

FiEESF. M2
, Rt AF &

(“02") FHYE = E

RER , F= /l\rci
RES %”IJ( ‘08" ) o R
INMERTAMAE (‘01
FMNEt (10070

FEEZERPH MMM
5 “March” [CE ; 1#&
Ry BESZ=E B
AF TR,

I RAEARBRIE
5, M AFERFEL
LlZ\?ﬁﬁRQ\J_’? (=] DlIJ

MREmE ;

- J0 SR 5 A\ P SR R
DES , MERE L
RIRDIES

A\

EEE, LEW
BRTEAFHE
AR, S
TIMESTAMP £ f3X
MIREENED
B0 1970 £,

")

CAST
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sQL &

BHR

'MMM dd,y"

lM_dl

'"MM-dd-yyyy'

MAFN &

'"March 7, 2010'

l2_8l

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

a0 Bt (B 2

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

'1970-02-08

00:00:00'

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

p=5

FEALEEER ,
RRAFHRE “10
£3/7RH, M@
H TIMESTAMP 55
'0010-03-07 00:00:00

Ll
o

mEFmR | AR
B yyyy WEARF , NIfE
Az RENES
(1970) .

WA FRIE “2-8-2012
"SAHMEENER
f# /A “2012-2-8" 74
SHEMER , BR
2012 A REMM A

%o

SRR AR 5 AT
B i 5 P 9 X 4 A
AR (1 ERrR
), WA BURAT =
REDRA. BTE
W& T /NEE, 8
MNP, HitfEh

TIMESTAMP H{EH
%

T

CAST
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BHR MAFN & 0 A ) EE

"dd-MM-yy '23-06-11 '2011-06-23 & 0] LR )G (58

hh:mm:ss' 10:11:12" 10:11:12" AR/, REZIR
FEERENEAT
RFER S LHEITE ,
mErmR, AT TF—
AN RBIEY AR AR A 5 A
FRESEKRFER
HENEX (FHEE
#y % TIMESTAMP
) , BEfEENR
JLRZBI# A FJL/N
i Z BTV

"MM-dd-yy '06-23-11 '2011-06-23 T L EERANERS

ss:hh:mm’ 12:10:11" 10:11:12" , AR B 88 FF R IR
F5 EENRGIMER
, AR/ e
ZEIMARILo8Z
B BERHTHAF
RBREFABRERX
28I, B BENR
28, AtEX (M
#H TIMESTAMP )
5 EENRAEIMEE,
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sQL &

BHR

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

'dd-MM-yy hh:mm'

MAFN &

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

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

a0 Bt (B 2

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

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

p=5

- TE {55 R Y A A 3
T E4F A 2158
% ( 5ELENRG
M)  mEmAF
HEREFTE, &
XFERT |,
TIMESTAMP {& f %
AFHFENE—IT
RENED , =N
TREARE , £=
MNRRENAB.

mERTR |, iR
BT, W
TIMESTAMP &£/
00 ¥, EEHEN
y i BA RF &R 7= 4 4H
BNER ; BMR
MAFRELEEPE
AT 1mA= 114
NEMR |, 2 '23-06-1
10:11:12", % H
TIMESTAMP 575 5,

'0001-06-23 10:11:00'

o

CAST
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sQL &

BHR

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

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

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

a0 Bt (B 2
'2011-12-19
10:11:12"'

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

p=5

W EFmR | aRER
M A MR EE
RMIIERN D RE
U =T BAfE A RHTAE 7
oA BN, RE
Hido

fER AR

hh , 12:11:10 #
00:11:10 K9 % A B[]
52 EWEAtEE
EHEHNE L,

CAST
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sQL &

BHR

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

MAFN &

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

a0 Bt (B 2

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

I} ==
EE

EALEMRET , A
FRFEE “2011-12-
19 00:11:12” 5,
“2011-12-19 12:11:12”
FERM , @R “2011
T RERFRFE “‘mm/
dd/YY HH: mm: ss” Fff
ESR/FHE A 4

BR , ESEHRE
HEANEE

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

'12/19/11
00:11:12' FHA
EFiREMR ('y/MM/
dd' )m&EM , @R
19 FRERAR ;
Bi#t '12/11/19
00:11:12"' ek
. '2011-12-19
12:11:12' ER%E
ARFRY , BRE
Rk SER P RIRIAT

CAST
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BHR MAFN & 0 A ) EE

AFF, m '2011/12/
19 12:11:12' H
Mo

BAEE, NTFHF 12
R awetE , BT
4 F N8 ERRTE , /D
A 15 BA RF 4208 HH
mA=Z hh, FEBEA
FRIBMIIETE 24
/JNBt il B (BT BY T A3
Bt , /NETA 00 E
23,

-1 A i BA 7&F

HH , 12:11:10 #
00:11:10 B9 % AR &)
BEETRNEN , &
— MR TFHEE
- Jamtg 3=l : 0] )
1z

—ERAWEAF hh , A
12:00 2 11:59:59 #Y
NERREE :

4R TE i BA T

hh: mm: ss , % H
TIMESTAMP 34
BEEERAFHS
'12:09:08' M AFHF
&8 '00:09:08' ;

—-ATEVBE hh:
mm: ss , B L&A
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BHR MAFN & 0 A ) EE

F £ '00:09:08' B
W HH A B B 218
'00:09:08'

----- THHAFZHS
'12:09:08"' Y % H A<t jA]
Z5a3E '12:09:08',

EZ Rl

AR RBIRER T {7 CHAR_TO_TIMESTAMP A& MENR , B —LERNIRE,

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

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

1 row selected

BTEE, LA AFTFEFNFZTERRRBERPHBAHAAENIRFERLYN , BERMNE A FZFS
dashes-as-delimiters FREN : 2 F , ARR/NH , AERo M. A TERDPFFERGN B
MIREAR , it eENEM AFHFREPWERZE , @d TIMESTAMP A MEZA 01 iR, ik
TN DEHIEERNE-ME=TRAE , Btk 09 KF/IEt, 16 TR, IREHRREHBARTE
£, HERAT 00,

FOUBAFATURMER , BTAESWAFTRHELENIRBFCEERFORANNER , Hh -1

£ hours: minutes: seconds #EA{F :

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

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

1 row selected

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

No rows selected

FENERZFTAAM , E N ETE “hh” space-as-delimiter 2818 a , MA 2 AZREH B H3 A
REANERIE D BA ;
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T EAENMERZATGEER , RRNENERERN 2 BERFORBANSE AFSRN BHAT
REABNT—NMEAARFTDHF (B—HERANENL , F-HERANZER , B=MERARL , BHEFE
RAERIEL ) o

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

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

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy hh','2009 @9 16 03:15:24') );
"EXPR$0'

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

1 row selected

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

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

1 row selected

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

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

1 row selected

BR , MREREET A (MM) , MRIFEEREET X , BMEFHEEEEDN, 2HIY
BRNEEFHNAG , Rt EERB S EZEPEEE T XN/ 2H/

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

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

1 row selected

ETROMWMERRVRT |, 8D KB HEAR :

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

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

FRA'days' i BHRFIZE TRV =KIN T -

values (CHAR_TO_TIMESTAMP('yyyy-MM-dd hh', '2009-09-16 03:15:24') );
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'EXPR$0'
'2009-09-16 03:00:00'
1 row selected

EFEMENR “yyyy-mm-dd hh” fIEE/DETS (hh) , SR ERES Y. AT hh 2ERWE 4 N SE/T
E  EHEESHEH AFTETSE '2009-09-16 03:15:24 'WE 4 NEEITE MBI APATEZ 03, A
EREFIRHNERE,. BTREE mm H ss, REFERAENRN mm # ss 2 R ERINES T HBE ,
B,

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

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

1 row selected

FEMER “yyyy-mm-dd ss” EEEFMAFRIENE 4 NSREITEREY (ss). MAFHRH
'2009-09-16 03:15:24 '"HYEEMN TR Z 03 , ERAERPIEENWEMEE ; HEHTERPREE
hh 1 mm , Rt EAECIINRIAESWEBE , BIS,

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

LERER “yyyy-mm-dd mm” IEEFRMAFHFENE 4 M TE/TERED B (mm). BMAFRFS
'2009-09-16 03:15:24 'WEMMTER 03 , ERNERFIEEN D HEH HE ; FEATERRFPKRE
T hh M ss , RtEAEIINRINESNKBE , BT,

H—HRW, BRD RE BLAAF

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

No rows selected

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

No rows selected

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

No rows selected
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KT o RAFNE

BARFHN D BELASHAFZTEPN S RAALTE ; WAFZRSEPREN T BRI M ER AR
DRRIEZW,

BE K SSRATEHIRSZ®#ST , So®50IF. A, —RIEGIREAEINELIRNEEEER D
T, SBEBSHF. Faparallel AEUFEHER , TEHEA FIHE TIX—=.

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

FERROIZAAARM , RN 2009 FRILNNANTERE , ERERFHE —NEBARF (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

LERROIZFIAKS , RRN DR Rparallel ¥ ( RMIERMT , 5585 ) , AR MENTH
RIB9 Bt B RF R EB = AT AR WY o

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

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

LEBRBIZFTARS , REN B RAF=Rparallel B ( £E2FMT ) , FESMEXN THNARHARXK
UE R AT A Z Y,

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

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

1 row selected

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

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

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy@MM@dd hh@mmess', '2009@09@l6 03@l5@24') );
"EXPR$0'

'2009-09-16 03:15:24"
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1 row selected

LEBOF 2R AR , REN 2R Rparallel B , 8 MAARFHEER AT AEZR,

EUT RIS , R, AIRHENFHRPNERTELSBUERE vy FEETFEEEEETE
WRERTENE R, BERW TIMESTAMP BEHUFHERAGHNEEERBREFRHEPNE
— iio

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

R AT R BUAR ) TR ER

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 EZ TimeStamp-Literal WFZEEE 2 “yyyy-mm-dd hh: mm: ss” I TEBER, MRZ
TERINEMIBOERK , WZICFHERARIEEFEBIEL , AR :

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

s, MREH—NBEAETE | WRERREMFAT

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

No rows selected

(Because the timestamp literal requires 19 characters)
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X LEPR &I E BB F Casting to TIME B DATE £,

F R 5 8t [|)

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

'21:23:45"

1 row selected

BXESELR , ESIIBA
SN L FR R

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

'2007-02-19"

1 row selected

© EEEWA
W THSMN CAST ERATFHMN TIVE 5 DATE WE B RIBEREE S BIH R AR
A AR BIE .

WA, BUTER TRERERRK

- PHEREBTESEREBRTRNEE , &
« INTERVAL 2% ('XAt : 2% : ¥ .milseconds' ) 7 BELFWHIE |, =
- BENBEFERAD , TEREHRRER,

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

KW, RREIETATENNENBHBES.

values(cast('2007-02-19 21:23:45.0' AS DATE));
'"EXPR$0"
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sQL &

No rows selected

KW, ArneasTairEn B HNEEER.

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

KW, ArneasFairfEn B HNeEER.

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

'2009-02-28"

1 row selected

ZFrEARY , RANEEE T BMFARNEBRTER,

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

'"EXPR$0'
'2007-02-19"'
1 row selected

ZAET , RERAEHEERN DATE 2Bl E##h R F/FH 7 TIMESTAMP,

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

KM, BAERD TIME FRENNREES (B) .

( REEENEYW , BHELFE. )

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

KXW, AN ESETEBN DB RTIER,

values(cast('21:23:34.11"' AS TIME));

CAST
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sQL &

'EXPR$0'
'21:23:34"
1 row selected

ZAUAEY , RRANESE T T HBYHNEBRTR.

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

'21:23:34"

1 row selected

WRBIZFFIART , ERANCESTEEIBVNERERYHK.
BRHEENERE

FIFH) CAST BRAMBEBTRE— DR, BIm 28, Do, B,

MR INTERVAL REBE S NFE , 0 MINUTE TO SECOND , MIFRAM , AT :

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

Femm - +
| EXPR$O |
Femm - +
[ T +

No rows selected

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

R +
| EXPR$Q |
R +
| 1.1 |
R +

1 row selected

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

Feme———— +
| EXPR$O |
Feme———— +
Fem - +

No rows selected

XTFEG , TARFRTRBIDBENBANE L,

values cast(interval '1.1' year (1,1) as decimal(2,1));
Error: org.eigenbase.sql.parser.SqlParseException: Encountered "," at line 1, column
35.
Was expecting:
")" ... (state=,code=0)
values cast(interval 'l.1' year (1) as decimal(2,1));
Error: From line 1, column 13 to line 1, column 35:
Illegal interval literal format '1l.1' for INTERVAL YEAR(1)
(state=, code=0)
values cast(interval 'l.' year (1) as decimal(2,1));
Error: From line 1, column 13 to line 1, column 34:
Illegal interval literal format 'l.' for INTERVAL YEAR(1l) (state=,code=0)
values cast(interval 'l' year (1) as decimal(2,1));

Fem - +
| EXPR$Q |
Fem - +
| 1.0 |
Fem - +

1 row selected
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BXREMRY , F5H SQL ZE/ : EZRH.

BR 5

Amazon Kinesis Data Analytics N X FFEEZEKR N EIRE. X5 SQL: 2008 trETEM M. F
BFHRRNARNEES ZRSRERNMSENRREE, flin , ERFEHR time_in_millis #iR7 BHE

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

Hlan -

values cast( 5000 * (INTERVAL 'O 00:00:00.001' DAY TO SECOND) as varchar(1ll));
"EXPR$0'

'5000'"

1 row selected

B HA A B+ (8] B4 2R
RTHEE.

£}

- BX

« HERBTIHE

- BH, BN EREER
- AEAMAEER

« CURRENT_DATE

o HEITHAE

« CURRENT_TIME

« CURRENT_TIMESTAMP
« EXTRACT

« LOCALTIME

« LOCALTIMESTAMP

« TSDIFF
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Hrh  SQL B CURRENT_ROW_TIMESTAMP M FARAXLETXHZRER , RN ECHEERETRANL
FEHIMNEWNER , MMM RER[ANZEIT. XRANEHFIEZS RDMS EZEHNREXS : 7
RNEWRE THREY , EXEZHE  AETEONRBAZBETEREREFNER,

LOCALTIMESTAMP, LOCALTIME., CURRENT DATE # CURRENT TIMESTAMP &84 4 B iy 4 8
BEBNERHTERNNE, 28 CURRENT_ROW_TIMESTAMP HhE{T4REAM —rtEE ( AL
Feti| ) 81T

{5 LOCALTIMESTAMP ( 2 CURRENT_TIMESTAMP =, CURRENT_TIME ) £ E/h —5iz1THY
EHSFERXSITEANNBRAFEREIT. MRZIENEE CURRENT_ROW_TIMESTAMP ,
NN HITHLKRE—NFHITEN TIME B , RRZTH M HATES

EMNBHNRERDAKRENMNERES (HlW, ABHHERXR) , HEA EXTRACT
B X

Amazon Kinesis Data Analytics 1217 X%, E it , FTE B RIBEER L UTC IR EIRY AL,
H HA Bt ]

BRLMERATERNZREE BN EER. BRNNRRXFRFRERMMN A E'Z BIRMN 2" F 'Z
MESI5F] , BIMFEAR—IMRAELTE,

BXEZEER , 555 Orac le SimpleDateFormat M4 E# Clices.

® Note

NMREBEEMZH , WEe/HERXCHBSHIMEFFER , REERMTBEFEEH
AFRFRHITHE,

EXTTRAWNEXNFR (M A" T2 BURMN “a” B ‘2 WATBEHMF AT RNRE ) o

5 B A A E) A 4 ERNTE R~

y F4 F4 yyyy; yy 2018; 18

= EHJ F4 YYYY; YY 2009; 09

M —FHNA kv MMM; MM; MM £ A;
£ A;07
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sQL &

&
w

w

SRR
—FHhWA

=

—FHRIEH
—MNAFH—X
H

—EATH BBAEBER

BHXE (1=28
—,...,7T=2HA8)

EF/TFFIRE
— Ry /et
— Ry /et

EFITF—/at
(0-11)

5
B &0 B

N
'

HAMH

Y

@ﬂ)ﬂi
&

A X

B X

- - -
+F 4t 4 4 S
¢
3t

BN

&
4t

#®

i

|

%
X

RFC 822 time zone

ISO 8601 B X

]
ww; 27
W 2
DDD 321

dd 10

12
30
99
978

AFFARERE ; K
FFFRERTE ; GM
T-08:00

-0800

-08; -0800;-08:00
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BABEBRYYYY HEREEREAFIRBEBINENF K,
BN

MREENEXZRBNA4NMRNES , WEATERN ; BN, £RARERBELR (IRE ). &
g aE , TeEAFENRENM , XWHEAEBATES,

n¥

XTFHEAL , BEXZHNHERRNME , RENBFRATERIXNETF. ERETE , BREFERHR
MIKFERD T, BNEXFZ BB ERE B,

4
MRRXCEFNBAIRLT , WERA TR,

« WTFRAL , IREXNZROKEN 2, WHFOBMH 2 Ll ; BNFEBRRIEF,

o ATHITHN K MREXFENHBEKRT 2, MIXRuEHZL  BERFTERRTH. A, F4H
“‘mm/ddlyyyy” 3 | “01/11/12” AT BT AT 12F 1 A 11 H

EHERBEENEOES (‘v = “yy' ) HITHEMN , SimpleDateFormat A EBREN FE/MLH S
Ef#, Akt , e RHARNGESSHIZ 81 80 £ARFMEIZE SimpleDateFormat SE4If5 20 F 2L
Mo iz, A “mm/dd/YY” BIEXFE 2018 £ 1 A 1 HEIEH SimpleDateFormat =41 , FR/FH
“01/11/12" F#EEFE RN 2012 F 1 A 11 B , MFAFE “05/04/64” [ #FFEHN 1964 F£5 A 4 B, £
#ridiES , REHMH character.isDigit (char) & X B8 IF B FH R B FRF R AR 9 BRIAHE
£, FTMEMHFFERSE  fIN—UEFEFR, ZNR=UBU LN FHFER T ERFORUKER
B(pln, 1)  BREFEMERN. Bt , FAEAX 3 F 1 A 2 BHEEMEREN “01/02/3" 5
“01/02/003”, [E#E , “01/02/-3" BN R LTET 4 F£1 A 2 B,

BN, RERABARGRBENRE, ¥THRACHEN  NREXFROBEN 4 MNEZ |, NEHA
AR ENKER. &N , FEABABENEEIBEL K.

FHAENEE (RE)

Char to Timestamp BB REEANRER B Z2— , BAEATENEABRI EBN G AFTREPOIE
REE. AR, BUUEEEEREAEBEPEANREFRAENMEL S , HEUBENTEXLE
2K TIMESTAMP B, At , BFEEE —MERKIRAMERBEIENT 2. flm, ENEAFEHN
A, MRERE “yyyyy-mm”,
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BWANBHNBEFAFETATEZTERBENEMAIES ('yyyy-mm-dd hh: mm: ss' ) . MRFAEXL T
EMEETENRMAFZEES | 3} H 'yyyy-mm-DD hh: mm: ss 'BERHMNER MM AFTFETEN
BZIAFRBENE, B, B, . 28 | M 2009-09-16 03:15:24's yyyy FEER AT ; hh T
RAKRBRRER 24 Dot

BXABEEREARNESR , S Oracle Mk SimpleDateFormat E# K,

CHAR_TO_TIMESTAMP f£ B &8 E N EREN MEBB AP NS, ZERE TIMESTAMP

& R{VEREEERTEENE S input-date-time B, £ R TIMESTAMP FyX&EFBa
EMER input-date-time FRBHRIMVMENEIE, ERPREENFRGEARAE (AT

X ). CHAR_TO_TIMESTAMP A EMRIE X H Oracle ML EHY Clas SimpleDateFormat s & X
BEXEZER , BHZHAHANEER :

BEEM TR

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

Heh | <format_ string> &N FTER <date_time_string> 2 18 EHIEHR , <input_date_time_string>

RN TIMESTAMP £ RN RIRF/FH,

FEE , BINFHRLTALS| SR , # B <input_date_time_string> BN TESL TV FHEE
WRHPHENTENEER , BUFXIREERFLER.

f5lgn , input-string-element U B S5 MM X R AAR2N T 1 8l 12 2@ , BN HOEAER
FREREMWA M. B, input-string-element HfUE S dd MR ATE 1 B 31 ZEINES , BXR
HEARNEHFIRERERBH, (BR, WEMMBF 2, W dd FEER 30 H 31, AR 2 ANKEE
XENAF, )

XTFe, 2HEY , MANBRENT , Bt , SRRFERXLEHARFN , FERAT. ITAH
X, BRERDNsHNRIANERENR 01,

Blgn , £/ “2009-09-16 03:15:24" ERNMAFRH |, ATLRBN TS B EE | Ht7ER ( fl
e, THER ) HERNE,

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

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

MRWUERRPERE T/ DN, MEKT A, RNY , WA TEEHR R,

------ CHAR_TO_TIMESTAMP('yyyy-hh-mm', '2009-09-16 03:15:24')
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RIE , AR ETRIBF R 2009-01-01 03:15:00,

ATtEBERHNRABNERFZHEERT ATRIREERE TimeStamp WERM B A FRFRHNE
Z Ui B MR B

(® Note

WAFZRFEAFAER 'yyyy-mm-dd hh: mm: ss ' WERAREFEREFHEF. Hit , FHK
“2009 £ 9 A 16 HEH= 03:15:24" ZENMAFRBETEER , XERETLFEEMAH
Ho

*T o R/AFNE

BRFN D RALTERAFRHERN D BAAELE , FERAFRSRPHEX T e R AR R
BARF LR AR Y

BE , ESATRINESHITT , So8HER ST, BF , —RIEFIREAENLAIRELRFERAD
7. HAERD .

Blan , A ERE S8 A F RS EEXST,

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

MRBMAFRFRPNEXN T ENAXRAERGE BT TER  WERFRM , WELT RO

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

LRGIFIBREEMT , BN 2009 FRAMWAERE , ERERFHNE—MUBERF (MM),

RENFHERNEREAIESEERE vy LS TFEBESRTINHBRTINSEGR, UTR
PIGREHIRNF0 , BERFNERRBFREAZTEFINE - TE,

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

'0009-01-01 00:00:00'

1 row selected
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VALUES (CHAR_TO_TIMESTAMP('yyyy','16 03:15'));
"EXPR$0'

'0016-01-01 00:00:00"

1 row selected

B4 I A8 Al 0 22 Bt B B

BARMIRF LR EHMAFFRTE, XERERTREE ‘yyyy' ZBHEE ‘hh” , B FgEEE B EB3
wEefE. Hla, UATEREEEFHD , ReEE I , REEES# , HREHRNES R,

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

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

1 row selected

HTERPAEFER N BHANEARN , Bl ERAFAFREPNERZE , Al TIMESTAMP
HmAMEEA 01 B, BRGNS HEEANE-NME=THAE , Eit 09 KA /NEt, 16 XA D
M, IWHRXBRHARNEFE , BWERT 00,

FHORANAURMER T UAEERAZTELEN D RBARERFORBFANER , HF 12

hours: minutes: seconds % B8 %%,

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

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

1 row selected

2T, TENERZFTAEAK , BN ETE “hh” space-as-delimiter 2818 a , MARHMAFZHFH
/B EA BA P E AV BRI & 0 PR T o

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

ATFIMERZ R | RENCNEAMERNS BESERHBESH ATE RN A AT
AT — NS T (E—RER N ENR , EoRERNTE | ESREINAMT | SRR
GRIL ) .

values (CHAR_TO_TIMESTAMP('yyyy-hh', '2009-09-16 03:15:24') );
"EXPR$0Q’
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'2009-01-01 09:00:00'
1 row selected
values (CHAR_TO_TIMESTAMP('yyyy hh', '2009 @9 16 03:15:24') );
"EXPR$0'
'2009-01-01 09:00:00'
1 row selected
values (CHAR_TO_TIMESTAMP('yyyy/hh','2009/09/16 03:15:24') );
"EXPR$0'
'2009-01-01 09:00:00'
1 row selected
values (CHAR_TO_TIMESTAMP('yyyy-mm', '2009-09-16 03:15:24') );
"EXPR$0'
'2009-01-01 00:09:00'
1 row selected
B2, MREREETA (MM) , NIBRFEZREETX , BUNEFHELEEEDNN., 28D,
AT oIS EH et BB ERF RS
AR LN ST TIMESTAMP EE
'yyyy-MM-dd '2009-09-16 '2009-09-16
hh:mm:ss' 03:15:24" 03:15:24"
'yyyy-mm' '2011-02-08 '2011-01-01 FENERNIEE S
07:23:19" 00:02:00' —FME=—54% ,
i A F R (“027)
FHRE- N TERAKE
8. RAERATA
FA (‘017) LR/
FM# (“00”)
'MMM dd, yyyy' '"March 7, 2010 '2010-03-07 LFEERPH MMM
00:00:00" 5 “March” ITE ; #&
RE B S
AFRFHRTE,
MRERRDES

T A 57 AF BB th 4
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sQL &

BHR

'"MMM dd, '

'MMM dd,y'

lM_dl

MAFN &

'"March 7, 2010'

'"March 7, 2010'

I2_8I

TIMESTAMP

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

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

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

EEE, LEM
BIRTERAFD5
AR, S35
TIMESTAMP f£FiX
MRREENFND
B0 1970 £,

£/ EErRAR , a0
REAZRHR 10
£3/7RH", W
H TIMESTAMP ¥
'0010-03-07 00:00:00

Ll
o

wmErmR |, EiRAP%
B yyyy WEARF , NIfE
Rz &ERENFH
(1970 ) o

BMAFRHR 2—
8-2011' 24 HHE
WER ; /A '2011—
2-8' T B HEMLE
2 EFR2011 FRE
M BB,

B HA e 8]
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sQL &

BHR

'"MM-dd-yyyy'

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

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

MAFN &

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

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

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

TIMESTAMP

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

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

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

p=5

o0 SR AR A 5 A TEAE
ELE i X &1
ANDREF (W0 LEFA
), WAL TS
RESRT. BT#E
WERE T /e, 24
M¥ |, BibEsHH

TIMESTAMP H{EF
ﬁ

T

18R] AR AR AR 5
REEAR , REZIR
FEERENAAT
FFEREY S AR REC
BT T —NROIEE
WA A FRFBEER
RIEAHEENE

SC (A BB far

TIMESTAMP ) , &

MNEENRILRZE
Y A ML/ 2 BT Ry

®o

ELEEANERSD
, A0 B % B8 R A9 I
F5 EERNREIMER
, AR/ B
ZEmMARILo%Z
B BERETHAF
HBREFAGRERX
28I, B BENR
28, FES (M
#H TIMESTAMP )
5 EENREIEE,
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sQL &

BHR

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

'dd-MM-yy hh:mm'

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

MAFN &

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

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

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

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

TIMESTAMP

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

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

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

'12/19/11
00:11:12'

p=5

T 55 R Y A A 3
T E4F A 21558
% ( 5ELERNRG
M)  mEmAF
HEREFTE, &
XFERT |,
TIMESTAMP {& f %
AFHFENE—ITT
RENED , EF=AN
TREARE , £=
MNRRENAB.

mERTR |, Bk
BT, md
TIMESTAMP &£/
00 ¥, EEHEN
y i BA RF &R 7= 4 4H
BNER ; BWMR
MAFRELEPE
AT 1mAR 114
NEMR , 2 '23-06-1
10:11:12", % H
TIMESTAMP 575 5,
'0001-06-23 10:11:00'

[o]

mEFTIR | anRER
Mim AEHEMLERS
RARIER DB,
NI AERARTL, fE
AR hh , 12:11:
10 1 00:11:10 K& A
e 5 8 LR EA R
EEFHEENE L.

B HA e 8]

165



Amazon Kinesis Data Analytics

sQL &

BHR

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

MAFN &

'12/19/11
12:59:59"

'12/19/11
21:08:07"
'2011-12-19
00:11:12"

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

TIMESTAMP

'2011-12-19
12:59:59'"

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

LARIR A B A R/
B{E'2011-12-
19 00:11:12"
=®'2011-12-19
12:11:12" Fk
W, ®BR'2011"'F2
B R R E R/
# A1 'MM/dd/yy

HH:mm:ss' o

BR , EXEREE
HEANEE

values(ca
st (CHAR_T
O_TIMESTAMP('y/
MM/dd HH:mm:ss'
, '2011/12/19
00:11:12') as
varchar(19)));
"EXPR$Q'
'2011-12-19
00:11:12"

Bk 117

'12/19/11
00:11:12' fFH
FiREHR ('y/MM/
dd' )&XkK , A
N1I9FREMMA
% ; 8t '12/11/19
00:11:12' B,

'2011-12-19
12:11:12"' ®WA
2%KW , RABITE
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sQL &

BHR

MAFN &

TIMESTAMP

EE

SRR FHRHLR T
B, '2011/12/19
12:11:12" AIBAIE
EIE.

BAEE, NTFHF 12
R2EHetE (BT
TR L) |, DR
BARFAMA HH R
2 hh, FEBWAFR
B ATAE 24 /NEFR
HEtEPEETFR
Bt , /NetA 00 F
23,

EREBAR

HH , 12:11:10 #
00:11:10 B9 % ARt A
BEETRNEN , &
—NE T FHEE ,
- Jamtg 3=l : 0] )
=18

ERWBASRF hh , M
12:00 & 11:59:59 #Y
MERREE :

« LEWRBES hh:
mm: ss , i
TIMESTAMP %
ER LERE
£'00:09:08' %
AFFFE '12:09:08
‘T AF R
#H TIMESTAMP
'00:09:08' ;M
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sQL &

B MAFN &

CHAR_TO_DATE
BEEENBRAFNENFZHEERNBH,
CHAR_TO_DATE(format,dateString);
CHAR_TO_TIME
BREEENEAFRBRFZHRERNBH
CHAR_TO_TIME(format,dateString);
DATE_TO_CHAR
DATE_TO_CHAR % B Bi%:i N F R &R,
DATE_TO_CHAR(format,d);

Hrp d BFHBRNZHFEN B H,
TIME_TO_CHAR

TIMESTAMP x

AR FRFRRENCETE, AFRFRF IR E N ACET R S E 5 B E o

TIME_TO_CHAR(format,time);

=r
=]

2T

L EWBARF hh: mm:
ss , REWMIAFH
$£'00:09:08' B
0 H B B B 2 R
'00:09:08"

THFRAFH
B'12:09:08' HY
e BT E
'12:09:08"' .
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TIMESTAMP_TO_CHAR

AR FR R RAEBERN N FR. UEZFEENRE AR,

TIMESTAMP_TO_CHAR(format, ts);

Hrh ts 2rtE S,

® Note
WRHARN null , MAHNRFAFE N1l

TO_TIMESTAMP
F Unix BTEIBFHRFYYYY-MM-DD HH:MM:SS"#& X8 SQL B B &
Bk

TO_TIMESTAMP(unixEpoch)

unixEpoch

KA B“1970-01-01 00:00:00"UTC ARMZEM HHEXH Unix BTEIZ , JL BIGINT EX KRR,

.t

TEBESE

LT REIETFT ROIBRERESE , FER (Amazon Kinesis Analytics FF X A RIEE) HHAIEIN—

1

® Note
EESRHIBIERUEE Unix i EBE (CHANGE_TIME).

BT8R, BEE—NIEXELARETER ARM Amazon Kinesis Analytics NARRF. BET#
A B2 Analytics NAREFNEERFIRELBRAR , ZH (Amazon Kinesis Analytics FF & A
RIEE) HHAIES,

B HA At H] 169


https://docs.amazonaws.cn/kinesisanalytics/latest/dev/get-started-exercise.html
https://docs.amazonaws.cn/kinesisanalytics/latest/dev/get-started-exercise.html
https://docs.amazonaws.cn/kinesisanalytics/latest/dev/get-started-exercise.html
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BHEUTEHNNRAIRERES.
(ticker_symbol VARCHAR(4),
sector VARCHAR(16),
change REAL,
change_time BIGINT, --The UNIX timestamp value
price REAL)
1 Unix BY BB Ry SQL BB &
FELERBIFR |, FRFH change_time ENERAINARFRRFH SQL TIMESTAMP &,
CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
sector VARCHAR(64),
change REAL,
change_time TIMESTAMP,
price REAL);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM TICKER_SYMBOL,
SECTOR,
CHANGE,
TO_TIMESTAMP(CHANGE_TIME),
PRICE
FROM "SOURCE_SQL_STREAM_001"
F—ROEmEARSUATREZELL
Y 3
1
ROWTIME TICKER_SYMBOL SECTOR CHANGE CHANGE_TIME PRICE ;
2017-05-16 19:07:24 551 UHMN RETAIL 1.5 20170516 19:0712.212 7940 i
L
2017-05-16 19:07:25.454 MM RETAIL -1.51 20170516 19:07:24 727 300.0 ’
20170516 19:07:25.454 DEG RETAIL 0.83 20170516 19:07:25.213 604.0 ;
2017-05-16 19:07:26.434 QXZ RETAIL -0.33 2017-05-16 19:07:25.698 519.0 1
T - e B e et ___'-‘"'".-" J R T i T o et am A e R -— .-*"""
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170



Amazon Kinesis Data Analytics sSQL &

AE
TO_TIMESTAMP F =2 SQL: 2008 R M —#B2 . &= Amazon Kinesis Data Analytics Studio
UNIX_TIMESTAMP

FF SQL B EBE RN Unix B EB , /5F6EMAE“1970-01-01 00:00:00"UTC RN BV HERTR , HX
A BIGINT #=.

B
UNIX_TIMESTAMP(timeStampExpr)

e

timeStampExpr

— SQL TIMESTAMP {&.
.t

R BESE

LT REIEF ROIBRESRESE , FER (Amazon Kinesis Analytics FF & A RIEE) HHIAIIEIN—

o

® Note
EERRHIZER U TS EBE (CHANGE_TIME),

BT8R , BEE—NIEXELARETER ATRM Amazon Kinesis Analytics NRRRF. ET#
A B2 Analytics NAREFNEERFIRELBRAR , ZH (Amazon Kinesis Analytics FF & A
RIEE) HHAIES,

BERUT RN R IR ERIES.

(ticker_symbol VARCHAR(4),
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Amazon Kinesis Data Analytics

sQL &

sector VARCHAR(16),

change REAL,

change_time TIMESTAMP, --The timestamp value to convert
price REAL)

A et E BRI UNIX B E

ELRGIH | RARFH change_time EN&EMRINMARFARFH 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"

—RPlEHERERATRERRLL.

CHANGE CHANGE_ TIME

T
ROWTIME TICKER_SYMBOL SECTOR
2017-05-16 19:58:46 945 TBY ENERGY -0.33
2017-05-16 19:58:47 945 HJW RETAIL -0.33
2017-05-16 19:58:45 947 SLW FINAMCIAL -1.81
2017-05-16 19:58:49 949 ASD RETAIL -0.48
g R TP S e —————
D=
)a =N
UNIX_TIMESTAMP =2 SQL: 2008 #r A —EZB5 -

1494914326000
1494914327000
1494914328000
1494914329000

g SR I S

n
i
:
~ 1
PRICE
+

810.0
1
251.0 1
1
28.0 ;
461.0 .
v

'E s Amazon Kinesis Data Analytics Studio

B HA Rt (]
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sQL &

BHA, mtEIEMEREER
BARSEH +, -, *. /.

2R R

+ pill

- i

* E3

/ Bk

]|

Rt oy |

1 IS 1K + EE 3 K

2 EFE 1" K + [EFE '3 4 RIS
Bt

3 [BF% 1" R-EFR '3 4' RE|/ed

4 EIFE 1" + EFE '3-4' £ A

5 2 * HFE '3 4' \—KF|— /e

B =
EE

Bk + EIFE = HE

Eks + B #edE = B HadE
B et iE + B FR = B HARTE)
5] B3 - [E] B = (B PR

B et (E-E ks = B #dE

( <datetime> - <datetime> )
BH. BB EAEFREE A

<interval qualifier> = B8] €] F&
B fE * 2 F = [EFE
WF * Ak = Ak

B fR/& T = Bk

ZR
HfE '4' X

[EPE '+4 04' N—RE|—/ e

EPE -2 04' \—RE|—/vat
H kR '+4-04' F5A

B f '6 8' RE /e

HE, stE#EMEREZER
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T~ yey | ZR
6 EPE '3 4' N—RE|—/et/ 2 EFE 1 14" M\—RE|—/at

R 3/ | '34DAY RR 3 K4/, AZITHERRTR 24 /Mt 76 /Dat | B & 52 DT,
BNfh 2 XZE 4 /IR,

5l 4 fEF TO MONTH A2 TO HOUR , FItIEERN “3-4” Rt EEIRER R 3 FEETE 4 1MNA , =40
MNA,

FERBl e, 2" ERTFRER'34, BN 76 /et , HPF—¥K 38, 5 1 XT 14 It
6] fR iz B Y E % R fl

Streaming SQL & XM EM N BHARTE |, A —PNEMR. BAUNEERENSEREREERE , 0T
7

(<datetime> - <datetime>) <interval qualifier>

AR RIS 7R T Amazon Kinesis Data Analytics B Fi T2 7 & a] 88 RV IR 16,

Example 1 — Bt ZE ( Ao #HEIRIBENHIUMW N R4 )

values cast ((time '12:03:34' - time '11:57:23') minute to second as varchar(8));

............... 6 minutes, 11 seconds
or
values cast ((time '12:03:34' - time '11:57:23') second as varchar(8));

1 row selected
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Example 2 — B Z ({NUAD ¥ 8L )

values cast ((time '12:03:34' - time '11:57:23') minute as varchar(8));

............... 6 minutes; seconds ignored.
values cast ((time '12:03:23' - time '11:57:23') minute as varchar(8));

............... 6 minutes

Example 3 — B ENBEBNEZR ( URXBIFFBENW HEN ) TX

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 — BHEIEZE ( URBISEEENW N B )

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day
to
second as varchar(8));

Hommmmmmee +
EXPR$0
Hommmmmmee +
+2 00:06
Hommmmmmee +

............... 2 days, 6 minutes

............... Although "second" was specified above, the varchar(8) happens to allow
only room enough to show only the minutes, not the seconds.

The example below expands to varchar(ll), showing the full result:

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day
to
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second as varchar(1l));

R e +
EXPR$0
R e +
+2 00:06:11
R e +

............... 2 days, 6 minutes, 11 seconds

Example 5 — BRI ZE ( URBIRBENWH NEN )

values cast ((timestamp '2004-05-01 1:03:34' - timestamp '2004-04-29 11:57:23') day to
second as varchar(1l));

Pocoocoocooaoos +
EXPR$0
Pocoocoocooaoos +
+1 13:06:11
Pocoocoocooaoos +

............... 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));

Pocoocoocooaoos +
EXPR$0
Pocoocoocooaoos +
+2 01:06:11
Pocoocoocooaoos +

............... 2 days, 1 hour, 6 minutes, 11 seconds

Example 6 — BHRIBZE ( MR R )

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day
as varchar(8));

S +
EXPR$0
S +
+2
S +
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Example 7 — BfZ ( AR 8L )

values cast ((date '2004-12-02 ' - date '2003-12-01 ') day as varchar(8));
Error: Illegal DATE literal '2004-12-02 ': not in format 'yyyy-MM-dd'
.............. Both date literals end with a space; disallowed.

values cast ((date '2004-12-02' - date '2003-12-01 ') day as varchar(8));
Error: Illegal DATE literal '2003-12-01 ': not in format 'yyyy-MM-dd'
.............. Second date literal still ends with a space; disallowed.
values cast ((date '2004-12-02' - date '2003-12-01') day as varchar(8));

Example 8 — 7% #F (M 2N EHER )

MREREE ‘R ENTEAL , MTR , WA E.

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>'

RNt AEERTRHIFFEA “as varchar” ?

<expression>1E L ERY R A “E%#k (AS varchar (N)) B ENEER , EALEFEAK SQLLine
& Fim (1217 Amazon Kinesis Data Analytics ) ) FaSX iR EIEfE , B JDBC T X HFREZERUE
TEfE. Hit, A E FERKEB/ETRE,

ﬁU%VF?&PﬂAmazon Data Analytics ( ! kill command ) =&t R{REZ1T SQLLine ZEN& BB

© , BBALRATLAM Amazon Kinesis Data Analytics £TTH bin F B XH1z1T sqllineEngine ( T~ =
SQLLlneCllent ) , B LERHE Amazon Kinesis Data Analytics B2 F = JDBC W& R T E RIREY
ZR:
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15 E B PR Y HL I

BRARNFRRRENMARENFES Sl 10 W, FEE, E0NRED B (LTREERR
5|5 ) MERERF (tb4tI SECONDS ) , FELHEN RN,

Tk RAUTER

DAY HOUR MINUTE SECOND [TO HOUR MINUTE SECOND]

® Note

FRNARREZEAEN&SRE MBI DEAREAZEIRE , MZEZNE 2, 3. 5
6 MBI R

s, SIS TENERRMEREANEY , AEXBRERREERE

DAY

HOUR

MINUTE

SECOND

DAY TO HOUR

DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

BRI LE Y B 28 A A T AL RS X B4R X BIBERE A Y7, Ut , DAY TO HOR 2 “REIBEE 1
N

YR, DS HRESTE |, AAEERE , Hla, X (3) Bl HOUR , RNMEPXRBKRFRAUNZEN
V. ZRABERN 10, RMABERN 2, BEZERFZFTF N PIHEBSHEERE , ENNBEHLNR
2, Ak, Blgn , et (3) BDHREEN , MNEIDE (3) TR

SECOND A ARARE , BEHEESF AR RIS FRERESFERMRA.

- WIS SECOND RIS FE , NALUEE/ N IBIEHEEF. #lin , SECOND (3,3) AT ERIEER
% 999.999 ¥, BIAER (2,3) , XEFREE SQL: 2008 MBEFRE ( MiZR (2,6) , BRMNR
EVEE ).
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« 3R SECOND REMFER , NAREENMNMPNEE , BTHE RPN MK ZENED. 5
2 , SECOND (3) FRRE® . MIMERNNRRE 3 4%, BWM LR , XE5#R#E 6 BfRZE.

ETEH, E—RRAURTERX

[+-1'[+-]DD HH:MM:SS.SSS"
Hrp DD BRTRBHHF , HH /MEt, MM 54, SS.SSS % ( IRAWEETRE , FEHPE
U)o

HIMBERLMLEFREFR , EALUMNEAREEEY , EREMNFEBE, PRERATUEBEIRN
“DD HH" 5 “MM: SS.SSS” , {ERgEZXH “DD MM,

BR 6 FRRELE , ZEBLAEREFEE , MR :

INTERVAL '25 3' DAY to HOUR ------ > legal
INTERVAL '3:45:04.0' DAY TO HOUR --> illegal

IE SQL HSEHATR , MRKRPABEERE , NETREER 2, Hitt :
- [EFE 120 28R IEEER. AMEERBNESZEFEXZEE '120' 28 (2)

and
- [BIfE 120 BT &%, MERRHEEFERARRERE "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

HA , MBI, HHRPFENSTE , NSNAMALTFUTEEA (BE SQL: 2008 ERHEE
W463ME6) , WTFFHR

HOUR: 0-23
MINUTE: ©-59
SECOND: 0-59.999

FARRMEL , E—NTERRERFUN TR :
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YEAR
MONTH
YEAR TO MONTH

A LA DAY # HOUR —#HiEERE , &AE 10 MIRIAE 2 HE,

FANERKXRN 'YY-MM', MR MONTH 2EREFE , NE LT 0-11 NEE 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> ]

<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 #i e[RRI

BRI EERXE BN AR ZFREE, EXERXFHEDR , NA T Z BIRM a 5 z 89K
SIENFRRTHFERFNBENAREE D, MR- I FRIAXEZHELEE-—NESESRH , WAL
RZFHIXAR , MREEHER  EXFZRHBPNAMAEGZF I N, FHONHE , ZFEHX
ARZFEHEFHIMEFNS  £@ENHAE , eSS AZFRTE, " K3 —NE5|5,

UTERAFIRNEEN BN AAHER. N A" B 2" IR “a” B ‘2 WA BEHMZ R8N
REF. BXREAZENFRINF , B REFHIAFHEN B BN EEXF T,

A SRkt A 4 REES: U ESHFHRE 6l
)
AR G & =
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EECE IR

FFITFHRiE
— R E /e (0-23)
— R E I (1-24)

EFITF—/at
(0-11)

EF 12 XAE /et
(1-12)

BAG &0 B v
THARH
Z%

At X

H

K

0

X ARHFEAZ

4 4 4 4

=~

1996 ; 96
tA; tA;07
27

2

189

10

2

ee=tu ; eee=TUE ;
eee=Tuesday

T
0
24

0

12

30
55
978

AFFEARERE ; K
FEFRAERTE ; GM
T-08:00

B HA AN Bt B 48 =
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B Hsk At iE A 4 HESCAS: BN AHHFEAE ]
I
Bt X Z RFC -0800

EXFREEREESN , BATIINBEBRETBUNEINSK
R

MNTFHBA , MREXNFROBEN 44MHES , WEATERN ; BN, £RAMEIEELR (W
RE), £FFAH , TEAFTENHREBNMT , IFEHEABATES,

wF

XNTFHEAL , EXZENHERRNME , RENBFRATERIXNET. EETE , REFERH
MEBZERDTT , BNRXF RO BEFR B,

F14
MRENREER , WEHERALE, N TRE GMT REENHRK , FAUTEE

GMTOffsetTimeZone:
GMT Sign Hours : Minutes
Sign: one of

+ -

Hours:

Digit

Digit Digit
Minutes:

Digit Digit

Digit: one of
0123456789

INRARANTF 0 Bl 23 28, DEAANTF 00 F 59 2@, ZBRAEXIFEX , REHSTEEH
Unicode ¥R ERE AR TiBR,

N THITEN , EEZ RFC 822 it[X,
R2 B[ X
BRLEHEA RFC 822 4 (B XHE
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RFC822TimeZone:

Sign TwoDigitHours Minutes
TwoDigitHours:

Digit Digit

TwoDigitHours #4Z0/TF 00 F 23 Z 8. HftE X 5—&etXHEE,

XNT 8, EXERNX,

SimpleDateFormat it Z #F “ZAith{t B AMBt ERRX" FRF, EXEFHED , LREXF A LIER
RNEMEH T ESHENERFS, SimpleDateFormat NLEER F/ UMW E MBI AL ; X

HIRENEFRE,.
=~

LTRAIERTEXEESHERNMAER B BAMEER, LER B MR REE A FR XN

#h Bt A 2001-07-04 12:08:56,

B Hi et i & =

“yyyy.mm.dd G 'at 'hh: mm: ss z”
‘EEE , MMM d , “yy”

‘I3 g a”

“hh 'o" clock'a , zzzz”

‘kimma, Z”

“yyyyy.mmmm.dd GGG hh: mm aaa”
‘EED , mmm yyyy hh: mm: ss Z”
“‘yymmddhhmmsz”

“mm: mm: mm: mm: ss.SSSZ

BFRIRFHEFIRY B M RER 7 &

g8

2001.07.04 AT AFFEE S 12:08:56
015784 RHEH=

T4 12:08

AFLFESHBETEF 12 2
AFEEESHBEL 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

NTETSE , TERFENFERE LEN BN BEASFIIFPHNARKEXFBRFIINFE R,

B HA AN Bt B 48 =
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BRF&

B 8 s AR A 4

EFIT AR
— &y B
— AR —%
251

—RXHH B
AR
— RFRY /T (0-23)

£ 12 XY/ e
(1-12)

— RPRY/ET (1-24)

EFITF—/ et
(0-11)

—FHhA
B &0 B

X AEHHFEAZ
2/

&N

|

)

=~

T
189

10

ee=tu ; eee=TUE ;

eee=Tuesday

12

24

tA;tA; 07
30

55

978

27

2

1996 ; 96

B HA AN Bt B 48 =

184



Amazon Kinesis Data Analytics sSQL &

NESERS B H i [E) 4B 4 BN AHHFEAE ]
I
z B EA AF5FEPRERTE ; X
SEFFRERE ; GM
T-08:00
y4 B X RFC -0800

CURRENT_DATE
PATERE L YYYY-MM-DD X IREIE#HITETRY 281 Amazon Kinesis Data Analytics R4t A #i,

EXESED  H2H
CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIMESTAMP, LOCALTIME #8717 A&
.

Pl
Fem e - +
| CURRENT_DATE |
Fem e - +
| 2008-08-27 |
Fem e - +
M BI1TRS A B

CURRENT_ROW_TIMESTAMP 2 SQL: 2008 #1358 AYAmazon Kinesis Data Analytics ¥ &
WEBORE Y ETatE B | ZatEIBRIZ1T Amazon Kinesis Data Analytics SRR FHIREE
Y, CURRENT_ROW_TIMESTAMP 84 LL UTC WERIRE , MA A #A X,

CURRENT_ROW_TIMESTAMP &5 CURRENT_ROW_TIMESTAMP £l , EQARFPHIE—1TIEE
—/NFTRYES A1 B, LOCALTIMESTAMP

A8 LOCALTIMESTAMP ( % CURRENT_TIMESTAMP = CURRENT_TIME ) fEREH —Fiz1TH
BHXFERZTERNE B BARE R HT.

MR 5B R BE CURRENT_ROW_TIMESTAMP , IS HITHALKE - HITEN TIME & ,
RRIZATH S Bt 1A
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® Note

CURRENT_ROW_TIMESTAMP 7 % SQL: 2008 MSBHE X ; ©R2Amazon Kinesis Data
Analytics ¥ B=EF.

EXEZER , #5H
CURRENT_TIME, CURRENT DATE. CURRENT TIMESTAMP, LOCALTIMESTAMP, LOCALTIME
M YHE{TE A,

CURRENT_TIME

R EEi#H1TETEY 2 81 Amazon Kinesis Data Analytics RZiRT A, ATEREA UTC , MARA A X,

AXE%ES , 5 CURRENT_TIMESTAMP, LOCALTIMESTAMP, LOCALTIME, &7TAYH
B FICURRENT_DATE,

Y]]
L e +
| CURRENT_TIME |
L e +
| 20:52:05 |

CURRENT_TIMESTAMP

AR EintR{EM R IRE Y e 3iEFE RS R EE ( 71217 Amazon Kinesis Data Analytics FY3RE A E
X))o

BEXEZEL , %% CURRENT _TIME. CURRENT DATE., LOCALTIME. LOCALTIMESTAMP
MY BI(TREE,

]|
R e +
| CURRENT_TIMESTAMP |
R e +
| 20:52:05 |

CURRENT_TIME 186
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EXTRACT

EXTRACT(YEAR|MONTH | DAY |HOUR|MINUTE|SECOND FROM <datetime expression>|<interval

expression>)

EXTRACT BZBMBH, atE. HRABHRERREXFREIN—IFR, X TE SECOND UANFEF

Bt , IR[E BIGINT, X{F SECOND , ®wiRkE+# &l (5,3) , BIFEW,

187

=l

B2

EXTRACT(DAY FROM INTERVAL '2 3:4:5.678
' DAY TO SECOND)

EXTRACT(HOUR FROM INTERVAL '2
3:4:5.678"' DAY TO SECOND)

EXTRACT(MINUTE FROM INTERVAL '2
3:4:5.678' DAY TO SECOND)

EXTRACT(SECOND FROM INTERVAL '2
3:4:5.678' DAY TO SECOND)

EXTRACT(MINUTE FROM CURRENT_R

OW_TIMESTAMP)

where CURRENT_ROW_TIMESTAMP is
2016-09-23 04:29:26.234

EXTRACT (HOUR FROM CURRENT_ROW_TIMEST
AMP)

5.678

29

EXTRACT
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B ER ZR

Hr CURRENT_ROW_TIMESTAMP 2
2016-09-23 04:29:26 .234

£ B

EXTRACT i T , ML TERHAR , SR A p_time RS RITAEE , ZEBRE 30 74
TR

CREATE or replace FUNCTION FLOOR3@MIN( 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 ) ;

EANTREEIEE

SELECT stream FLOOR3@QMIN( CURRENT_ROW_TIMESTAMP ) as ROWTIME , * from "MyStream" ) over
(range current row ) as r

® Note
FENRBRRRZAGET — N8R “ B RMyStream,

LOCALTIME

R#EIZ 1T Amazon Kinesis Data Analytics FVIMERE X , IREIERH S HIHITE A, At Ad[E 1848 2L
UTC (GMT) BERIRE , TF 224 # 5t X,

BXEZEER , BSH
CURRENT_TIME. CURRENT_DATE., CURRENT_TIMESTAMP, LOCALTIMESTAMP = a14T 8¢
E&

=P

VALUES localtime;
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R +
| LOCALTIME |
R +
| 01:11:15 |
R +

1 row selected (1.558 seconds)

BR 5

Amazon Kinesis Data Analytics 3%z #F <time precision>SQL: 2008 g EW TS, X5 SQL:
2008 FRAEF B M.

LOCALTIMESTAMP

IR[E E1EZ1THY Amazon Kinesis Data Analytics RIATEF LIMEE LM S et @B, BHEIRL L UTC
(GMT) BE , R EA&#E K.,

BXEZEER , B5H
CURRENT_TIME, CURRENT_DATE., CURRENT_TIMESTAMP, LOCALTIME M &i1T8Y A&,

ROl
values localtimestamp;
L +
| LOCALTIMESTAMP |
L +
| 2008-08-27 01:13:42.206 |
L +

1 row selected (1.133 seconds)

BR 1

Amazon Kinesis Data Analytics T3 & <timestamp precision>SQL: 2008 I EMN AIESH, X5
SQL: 2008 ¥rEE E Mt

TSDIFF

WMREFASER null, MIRE NULL,

BN, BEFRANREBCEANEE (AZRHEMY) .

LOCALTIMESTAMP 189
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BE

TSDIFF(startTime, endTime)

W

startTime

XA B“1970-01-01 00:00:00"UTC ARMZEM XM Unix BHEIZ , KL BIGINT FEX KRR,
endTime

KA B“1970-01-01 00:00:00"UTC LAKMIZR EHE A Unix BTEIE , M BIGINT FERX KRR

Null B %K
AF5 b § £ B T Amazon Kinesis Data Analytics E#& SQL #I ZE B,

£
« COALESCE
* NULLIF

COALESCE

COALESCE (
<value-expression>
{,<value-expression>}... )

COALESCE MR ARBEAIR (MIBEREALANHARRE ) HREFRFHE-NFEZSH, M
RArEREXHANZE , N COALESCE R[EIZ1H,

w4l
Fix® “gR
COALESCE ('#%') ¥

Null B9%K 190
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ECSUS: gR
COALESCE ('#%', null , '"»%") i
COALESCE ( z&, Z8, 'sofa') DE
EH(Z. 2.5) 2
NULLIF

NULLIF ( <value-expression>, <value-expression> )

MRRNMAASHAEF , WRE null , BENEEE—ME, RNMNSHRLMRATLHRE BN RF
®o

=
B ZR
TR (4,2) 4
o (4,4) <null>
NULLIF ('33K', '#EEaE") K
NULLIF ( 'amy', cast ( MA varchar (3) W& K
null )
NULLIF ( cast ( null #3 varchar (3) ) , 'fre <null>
d)

\: I—I_I ” \:

WFEHE

AF iy EBHHR T Amazon Kinesis Data Analytics EE#% SQL B 3E R,
F&

ABS

NULLIF 191
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o R/ EKIEIR

© EXP

« FLOOR

© LN

« LOG10

+ MOD

« POWER

+ STEP

ABS
REMASHRWEE, nullMBRASEHAZE , WRE,

ABS ( <numeric-expression> <interval-expression>

)
]|
B ZR
ABS (2.0) 2.0
ABS (-1.0) 1.0
AL (0) 0
REAL (-3 * 3) 9
FEAN ( [BIfR -3 4:20 'BXREI 28 ) BIfE '3 4:20 "MK E 7 4

WRMcast as VARCHARTE SQLLine FEARE RaE , NiZEFREN+3 04:20,

values(cast(ABS(INTERVAL '-3 4:20' DAY TO MINUTE) AS VARCHAR(8)));

EXPR$0

ABS 192
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1 row selected

RILAR/KIEHR

CEIL
CEIL
CEIL
CEIL

CEILING ( <number-expression> )

CEILING ( <number-expression> )

CEILING ( <datetime-expression> TO <time-unit> )

CEILING ( <datetime-expression> TO <[[time-unit> )

HERABRFSHAMN , CEILING BEFTHATHASHNZ/NER,

YERAH, MESEERERX—RIFAN , CEILING FREARFHEFmANK/NME

<time unit> IEEMNHBE.

MREMWMASEAZE |, MERE null,

]
B
CEIL (2.0)
CEIL (-1.0)
CEIL (5.2)
EBR (-3.3)
EBR (-3*3.1)

EBR ( BFRIE '2004-09-30 13:48:23 'El/IMat )
PR ( BFRIE '2004-09-30 13:48:23 'El 54 )

PR (S RKHYESAIE '2004-09-30 13:48:23 ')

PR ( 4$'2004-09-30 13:48:23 ‘Bt A B 1 17 )

3

9

i[5 B, '2004-09-30 14:00:00
i[5 B, '2004-09-30 13:49:00 '
i[5 B}, '2004-01-01 00:00:00 .0'

BRI & '2005-01-01 00:00:00 .0'

, BEEURT

RIERRIEHR

193
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e
/%\

N2

« CEIL #1 CEIL & SQL: 2008 #r/E R HY It BBV B LA
« CEIL (TO <datetime value expression><time unit>) 2£Amazon Kinesis Data Analytics § B .

- BXESZEELR , 3 FLOOR,

EXP

EXP ( <number-expression> )

IRE e BB ( KYY 2.7182828454590455 ) e LA AS IR T, MMBMASHANZE |, REZ=E,
il

B2 “£R

K18 (1) 2.718281828454590455

K118 (0) 1.0

ZW1E (-1) 0.3678794444117144233

2118 (10) 22026.465794806718

EXP (2.5) 12.182493960703473
FLOOR

FLOOR ( <time-unit> )

ERABRFSHIFAN , FLOOR BEETH/NTFHASHHNRZKEH,

MEHHE, ESREBRER —EZ2FMAN , FLOOR MRE/NFHREFHMANSZEKE , BURT <time
unit> IEENBE.,

W REAH# ASER null , N FLOOR 3RE null,

EXP 194
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el

R

4R (2.0)

R (-1.0)

Rk (5.2)

AR (-3.3)

##R (-3 * 3.1)

#4R ( £$'2004-09-30 13:48:23 'BtE B A /At )
#4R ( £$'2004-09-30 13:48:23 'BtE BN 4 )

AR ( S REYR A '2004-09-30 13:48:23
")

K= ( £$'2004-09-30 13:48:23 'R RIE N F 147 )

Y =z
/%\

N2

(® Note

4
-10

Bt 18] 2} '2004-09-30 13:00:00 '
Bt 18 2} '2004-09-30 13:48:00 "

Bt [R1 & '2004-09-30 00:00:00 .0'

B (A& '2004-01-01 00:00:00 .0'

FLOOR (T <datetime expression>O<timeunit>) ZAmazon Kinesis Data Analytics ¥ B~ .

STEP E# 5 FLOOR £l , ERLURES ARETEEMRE |, 4lin 30 ¥,

% STEP,

LN

LN ( <number-expression> )

BREZER  F

>

EZ

BREMASHNBEANY (BENTER e N ) . WRSBNAHKI 0, WAEIRRE, MREE

MSBHNZE , NREZEE,

LN

195
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BXEZER , HZHLOG10MEXP,

=~
B g8
LN (1) 0.0
LN (10) 2.302585092994046
LINY 2.5 0.9162907318741551
LOG10

LOG10 ( <number-expression> )

RERASHB 10 AEHN K, MRSBANABH 0, WLEIRFE. RAASHANZE , WERE

]|

B gZER

LOG10 (1) 0.0

LOG10 (100) 2.0

log10 ( BREIEERR ('23' Fy+isl) ) 1.3617278360175928

(® Note

LOG10 F2 SQL: 2008 #r/EEE ; B =R ZIr/ERAmazon Kinesis Data Analytics § &.

MOD

MOD ( <dividend>, <divisor> )

LOG10 196
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<dividend> := <integer-expression>
<divisor> := <integer-expression>

BREE-NSH (RE ) RUEZIMEFSH (R ) HORE. NRERBENT , W5 RBRUAFRIR
=,

=
B &R
E4A (4,2) 0
E4A (5,3) 2
A (-4,3) 1
14 (5,12) 5

BR 7

Amazon Kinesis Data Analytics MOD BN ZHFRERN 0 WESE ( B ) . XEXHEARFSHN
SQL: 2008 PriETEM M, HR , HttBFS AT LR BB,

POWER

POWER ( <base>, <exponent> )
<base> := <number-expression>
<exponent> := <number-expression>

BRESE-—NSH (2R ) NERUE-ANSH (B ) WRG. MRESEHN null, NRE null ;
MREBNBEEHBNR , IEEHRNNAERTREY , M5 K7RE,

]|
B ©£ R
HE (3,2) 9
HE (-2,3) 1% 8

POWER 197
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B g3

HE 4, -2) 1/16 ... 0.0625

HE (10.1,2.5) 324.19285157140644
STEP

STEP ( <time-unit> BY INTERVAL '<integer-literal>' <interval-literal> )
STEP ( <integer-expression> BY <integer-literal> )

STEP fF5i A{E ( <time-unit> 2 <integer-expression> ) [ & A F| <integer-literal> Y & IZFIL AV Z
o

STEP W EA T HHART AEIBER B REINETR, STEP B—MrEERI , BTFHITELLTF FLOOR By
B®{E, B2 , BYMEH STEP , BAEE—MEERNEREBEREBRRE TFAE IS,

W R AFTH ASECHN null , M STEP IRE null,
B EEWSHA STEP

LEREHRSHBIARAR , STEP IRE <interval-literal> S HEZ U T RENFABREH : IS TR
/NF <integer-expression> ¥, #la1 , STEP(23 BY 5) iRE 20 , EH 20 2 5 KHZ AT RHEH
BRAFEE - Bl/NF 23,

STEP ( <integer-expression > BY <integer-literal> ) EXTUTHZE.
( <integer-expression> / <integer-literal> ) * <integer-literal>

R~

EUTREIF , REER <integer-literal> KA Z A T RHFNZRREE - BIETF /DT <integer-

expression>,

B “gR
STEP(23 BY 5) 20
STEP(30 BY 10) 30
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SR HMRESHEY STEP

HBETEHY, NENAEBESHERRN , STEP FERNFHETHANZAE , EEEURT <time
unit> IEEMNBE

STEP(<datetimeExpression> BY <intervalliteral>) ERXTFUTHZA,

(<datetimeExpression> - timestamp '1970-01-01 00:00:00') / <intervalliteral> ) *
<intervalliteral> + timestamp '1970-01-01 00:00:00'

<intervalLiteral> ATILAR LA T 2 — :

* YEAR

+ MONTH
+ DAY

+ HOUR

« MINUTE
« SECOND

)
EUTREIF | REERE <integer-literal> I8 E K £ IR REY <intervallLiteral> &RFEH , EF TR
BT <datetime-expression>,

G e

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 13:48:20'
TIMESTAMP) BY INTERVAL "10' SECOND)

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 12:00:00
TIMESTAMP) BY INTERVAL '2' HOUR)

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 13:45:00'
TIMESTAMP) BY INTERVAL '5' MINUTE)

STEP(CAST('2004-09-27 13:48:23' as '2004-09-25 00:00:00.0'
TIMESTAMP) BY INTERVAL '5' DAY)
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B ER ZR

STEP(CAST('2004-09-30 13:48:23' as '2004-01-01 00:00:00.0'

TIMESTAMP) BY INTERVAL '1' YEAR)

GROUP BY FAI#HH STEP ( RFHEN )

Et Rl  REEREE—1 GROUP BY 78 , ZFaN STEP NATFHEARDANERITH

ROWTIME,.

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
sum_price DOUBLE);
-- CREATE OR REPLACE PUMP to insert into output
CREATE OR REPLACE PUMP "STREAM_PUMP'" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
SUM(price) AS sum_price
FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_001".ROWTIME BY INTERVAL '60'

SECOND);

&R
E—REBMEAREUTRERL.

T

ROWTIME

2017-07-26 20:23:00.0
2017-07-26 20:24:00.0
2017-07-26 20:24:00.0
2017-07-26 20:24:00.0

. ™ U I

TICKER_SYMEBOL

MMB
HJV
MMB

CRM

SUM_PRICE

62.11000061035156
1968.909912109375
59.8800048828125
250.12998962402344

_..-...ul-'_" — .’ _..nl-._.p...-"'—'-"'“

)
b

t"- Bobhits b o el W e e i o e o

STEP
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OVER FAI#HH STEP (BzI&EN )

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ingest_time TIMESTAMP,
ticker_symbol VARCHAR(4),
ticker_symbol_count integer);

--Create pump data into output
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
-- select the ingest time used in the GROUP BY clause
SELECT STREAM STEP(source_sql_stream_001.approximate_arrival_time BY INTERVAL '10Q'
SECOND) as ingest_time,
ticker_symbol,
count(*) over wl as ticker_symbol_count
FROM source_sql_stream_001
WINDOW wl AS (
PARTITION BY ticker_symbol,
-- aggregate records based upon ingest time
STEP(source_sql_stream_001.approximate_arrival_time BY INTERVAL '10@' SECOND)
-- use process time as a trigger, which can be different time window as the
aggregate
RANGE INTERVAL '1@' SECOND PRECEDING);

&R

E—RPlEmENREATRERL,

7

T 1
i

41

ROWTIME INGEST TIME TICKER_SYMBOL TICKER_SYMBOL COUNT j
L |

2017-07-26 2017:30.472 2017-07-26 2017200 CRM 1 f
2017-07-26 2017:30.472 2017-07-26 2017200 BAC 1 ;
2017-07-26 2017:30.472 2017-07-26 2017200 JHM 1 j
2017-07-26 2017:30.472 2017-07-26 2017200 PPL 1 1

I T —— b Y el e .4#"""‘-"‘"‘ il ....'-F-"--""-'L'H-—!—.- = r—-.ﬂ’
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EE
STEP (B <datetime expression>Y<literal expression>) s2Amazon Kinesis Data Analytics § BT,

BT LAER STEP BRI EORESER. AXRIEONEARE , FSRRIEOHRE.

A& BT EK
Amazon Kinesis Data Analytics 28 LT B &AL :

- FAST REGEX _LOG_PARSERI{ERESEMRANFBTI[/EL , EFESZN “REFX” KAKRE
RIER, Hla , RROEVNKEXBHEFSERIE - NEERETAEL (R ERE . )

« FIXED_COLUMN_LOG_PARSE ##TEIERENFTE , FENFHEKRNAER SQL KH,

- REGEX_LOG_PARSEfEABRIAN Java ENFREX fRMfTEe. BEXUBNRFNESEE , BS5H
Oracle M5 LY Java & X IIE,

« SYS_LOG_PARSE B E7E UNIX/Linux R HEFKREINEKE

« VARIABLE_COLUMN_LOG_PARSE F— N AFR&H ( HE— NS <character-expression> )
Fo NHEIPRESIIREFRFEIRNS N TR,

« W3C_LOG_PARSE 4:# W3C MIEX R BEHRIHEE

FAST_REGEX_LOG_PARSER

FAST_REGEX_LOG_PARSE( 'input_string',6 'fast_regex_pattern')

FAST_REGEX_LOG_PARSE W T/HRER B ARENREXND BN —RIENRERX , —MATA
ANEBINRER , —MTRATEAANEBIRER., EAREXTFANEABEERES 2 EH/RBET—I K
BANKE, MREARBANKEZ2EE , WHEERMNREXNEH . RAF , EABHE—
RIRBKXFATIHE , TEEH. ( HENREKETERY , Wi BRRES —TETHNRBTE
BEREBENE, “Greedy ERBEZSNMNSRAPR TS HEN, )

REMFIHE R ColumnN Y COLUMNY , Eff n FEIENRIAXF WAL, XLEFHIWERFE R varchar
(1024), ESR TXH“E— FRLP RAI"FI“E % FRLP R~ 51" B9 R~ 5 B %o

FAST_REGEX_LOG_PARSER (FRLP)

FAST REGEX LOG_PARSER A RER——TCoEF—ZHTEM=LE, BT , BRIEFERAMN
ERER , EMREGEX LOG PARSEE&®M,

H AR AT R 202
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FAST_REGEX_LOG_PARSE H#RHr i A FRFHE LU EHK Fast Regex B IBENFTE FH,

o ZRAFHEPHAEFZHFEMLIH Fast Regex BRXPENNZRHFMAMANK. ARAEEMHE

B Ihat B fields-or-columns4s &,

- WMRENHA Fast Regex B8R input_string FFTE FRAFMEIREN , U FRLP £3% left-to-right

JIiiFF Mi% Fast Regex R AN BNESREXCIEREFER (5) -

E—N(BREL ) FERERX

HEE-—TMREFER , T—N (=21 ) BRSREXUEEF - IMAEFZR , N&E—TMESRER

[ EelZ&E— TR,

« R input_string @EFEMKRBEI R A Fast Regex XN EZE ( ITE ) BWFAF , Il FRLP RATIRE

EAFE,

RBENRIXNFRFRTS

Fast Regex EASEMENREIXBIBZFAENFTHEGFSE

{n}
{n.}

{n, m}

X

ot

FROEE , 2R

AER

Union

+FEO

T —EE I

EHZ MBI

— MRS EE
nRKRE

n

nE® mREHM , LERE
EAENFRF

FAST_REGEX_LOG_PARSER
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"<Unicode string without double-quotes>"
()

(unionexp)

< <identifier> >

<n-m>

charexp:=<Unicode character>

\ <Unicode character>

BATZIFUT POSIX FrAERRFFE N an B

<Digit> - "[0-9]"

<Upper> - "[A-Z]"

<Lower> - "[a-z]"

<ASCIlI> - "[\u0000-\uO07F]"
<Alpha> - "<Lower>|<Upper>"
<Alnum> - "<Alpha>|<Digit>"

£ SN 7
wmEER
HEEFE
BENEREFH
BANFER)

<Punct> - "[N#3%&'()*+,-./;;<=>?2@[\\]*_"{|}~]"

<Blank> - "[\]"

<Space> - "[\t\n\A\r\uO00B]"
<Cntrl> - "[\u0000-\u001F\u007F]"
<XDigit> - "0-9a-fA-F"

FAST_REGEX_LOG_PARSER

204



Amazon Kinesis Data Analytics sSQL &

<Print> - "<Alnum>|<Punct>"
<Graph> - "<Print>"
8E— FRLP R4l

F— N RBIER Fast Regex = '(*)_(_.*)_.*

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE('Mary_had_a_little_lamb',

G *) . *))) t(x);

+--———— .- +--—_—————— - +

COLUMN2 |
_______________________ +

a_little_lamb |
_______________________ +

| Mary_had
o e e e e e e e e e e

1 row selected

1. input_string ('Mary_had_a_little_lamb") #9338 M Fast Regex X AEXWE—NAFFH : (*), X
EREEREMAFHF O RIEZIR, "

I(.*)_(._.*)_.*l

2. ZAMBEN T EFNKIE 5] , ER Fast Regex Log Parser # 3 )\ A FRF B E — N FERFFF
MM AFZNTEFN , EX/THE Fast Regex BAPHKE T —MEART—NMNFHELAR (FEHESH)
MXFFHHFTHE, EUREF , E-—NMEREN T —XRFHFRN T

I(-*)_(._.*)_.*l
3. BiTSR AWM AT RHETNENFH , BRI Fast Regex WA A HEIT —MHE : TRk :
I(-*)_(._.*)_.*l
4. Bt , B24EB "a I’ Frk, ETFR , BABRFEEARXTHERIVERBEEZANLE
I(.*)_(._.*)_.*l
® Note
BAEMAFRHETRIEXTEEETELAANFRREX T , EFRISEEAHEFR
i,

IR Fast Regex EREH T HRE—NES , WF2REEMTER.
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¥ % FRLP R4l

T—PMROIER “+7, FERBEERE —IMTREX 1 XHZR (" RRORIES ),
R~ A

XM F R, RRBAETRFNBE - N TRI&. B-NFR/BIEFE ‘Mary” EICE , FE=NFE/FI
HAPTEL,

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values
(FAST_REGEX_LOG_PARSE( 'Mary_had_a_little_lamb',
"G+ %)) t(x);

B i B i +
| COLUMN1 | COLUMN2 |
B i B i +
L L +

No rows selected

AHARFFREEAFE , AR+ ERXEDEE—NFE underscore-in-a-row ; 1 input_string &
BT

T~ B

HEUTHERT , AT EHEE , v RSRW :

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values
(FAST_REGEX_LOG_PARSE( 'Mary____ had_a_little_lamb',
"Cox)_+(.*) 1)) t(x);

L L +
| COLUMN1 | COLUMN2 |
L L +
| Mary | had_a_little_lamb |
L L +

1 row selected

E—ANRERDBEIANFER , RAERE +HBENSETIILE , 2058 () &
% .input_string FFIERIRFRF. TILTFT2HIE ‘Mary” FH , BF2E “had” FFLHI , AR
‘A ABARBEEERFESH,

FAST_REGEX_LOG_PARSER 206



Amazon Kinesis Data Analytics sSQL &

EMMETRIE , ENREAFTRIFHEY “WE SRES - TREMNIBTEEIRFEN
E ; “Greedy” EHEEB NI RP R ATRES AN

REBPNE—NTRAARM , RNYEEEE -FTULN , ENREKLER[REREEBHER
TERERANETEEATIIEKREE " +'HF B FRLP HAEH , M REGEX_LOG_PARSE ¥E#,

EEHTHERBERT ZRER

(.*)_
*(._

.*)
BHAER , ESANFRATERME=ZREZRZRIZTT , “ + MR« HE (EH2E , BIAR
“TXILKEE T X%-1-or-more-times” 5 “T X% E&E T X4-0-or-more-times” tH[E. )

=6l AR T REGEX_LOG_PARSE # FAST_REGEX LOG_PARSE 2RI EFEXH , A7 A H#Y
B RME REGEX_LOG_PARSE Ti2{EA , BN ZEECRHEA = #Thae.

XM F

EUT RO, MEFRSRE , Bh'<Apha> (EAFETH ) WRKEREES , RiRAE+2
R0 5 T

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE('Mary had_a_little_lamb',

"(.*)_+(<Alpha>.*)"))) t(r);

R e e T T T R e e T T T +
| COLUMN1 | COLUMN2 |
R e e T T T R e e T T T +
| Mary | had_a_little_lamb |
R e e T T T R e e T T T +

1 row selected

'(.*) +(<Alpha>.*)' gets converted into three regular expressions:

'.*<Alpha>'
u.*$|
{55 A BSOIE SO 1T T

RERFIYE R ColumnN 19 COLUMNY , HEdf n EENRERFMHALR, XLEFSERE R varchar
(1024),
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FIXED_COLUMN_LOG_PARSE

BTEERENFRH B FEHERRNAEN SQL KA,

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>]

IR AIE R 0. DATE, TIME M TIMESTAMP (B FHBXZHRASH , AFRAFEERAN
BRI 2DERE. WBITESEA Java 2 java.lang., SimpleDateFormatf#4T HHi, BfEMATRELBENF
e, ZARANNEEXETBIRE THEABRXFRBNTEERANTRE, UTHEARXFZREENS
E WA

"name" TYPE TIMESTAMP 'dd/MMM/yyyy:HH:mm:ss'

MHxEZ

REGEX_LOG_PARSE

REGEX_LOG_PARSE

REGEX_LOG_PARSE (<character-expression>,<regex-pattern>,<columns>)<regex-pattern> :=
<character-expression>[0BJECT] <columns> := <columnname> [ <datatype> ] {,
<columnname> <datatype> }*

ETF java.util.regex.pattern FE XK Java IENRERER FFTFRFH,

FETENREAEXNFELHEEA, SMENL -5 , XEARMNEIEGLEN. FTRES~4EZ
EER  MRENKEXAEENE - N SREENFRBFEE , MER NULL,

RERFIYF 2 ColumnN 19 COLUMNY , HEff n EENREXF AL, XLEHMSERF R varchar
(1024),
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NIEIESE

UTRAIETHEAEGERES | ZHBIEER Amazon Kinesis Analytics FF R A R IERHR A TSI —
o BIETEATA , BEE-NIEHEABRETIER AN Amazon Kinesis Analytics M AR E

Tﬁ’itﬂﬂﬁﬂﬁ Analytics NARFMNEERHIRERBRBAR , H2H (Amazon Kinesis Analytics FF
ZV_\AJ\*EIT-*T» EFE,.]Al—J—/\

BERUT RN R IR EBIES.

(ticker_symbol VARCHAR(4),

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

R MNNMBIREIREIS R

UTRBROIER sector FRIVABTUERFR E REFENFN , AGERFE R, FREZF
R EEENAEFH

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (matchl VARCHAR(1024), match2
VARCHAR(1024));

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM T.REC.COLUMN1, T.REC.COLUMN2
FROM

(SELECT STREAM SECTOR,
REGEX_LOG_PARSE(SECTOR, '.*([E].).*([R].*)"') AS REC
FROM SOURCE_SQL_STREAM_001) AS T;

BIEN A ROAERRUTUTRATNER
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E

T
s

ROWTIME MATCH1 MATCH2 1
2017-08-08 22:10:35.402 EN RGY }

1
2017-08-08 22:10:40.407 EN RGY :
2017-08-08 22:10:40.407 EA RE ’
2017-08-08 22:10:40.407 EN RGY }
R S N S I e

A2 NBRANEIRAIRE —MNRF RS

LT RBRANRE sector FE , #3EK sector FRIWNBUERFH E HEELHFZ/REEFEMNF
T, ARERFR R, HROZFZRREFHENMEZESR :

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (sector VARCHAR(24), matchl
VARCHAR(24), match2 VARCHAR(24));

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM T.SECTOR, T.REC.COLUMN1, T.REC.COLUMN2
FROM
(SELECT STREAM SECTOR,
REGEX_LOG_PARSE(SECTOR, '.*([E].).*([R].*)') AS REC
FROM SOURCE_SQL_STREAM_001) AS T;

BIENAERAERRUTUTRENER !
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Y i

~

ROWTIME SECTOR MATCH1 MATCH2 i

i

2017-08-08 22:13:596.126 HEALTHCARE EA RE i

2017-08-08 22:14:01.138 HEALTHCARE EA RE i

2017-08-08 22:14:01.138 EMERGY EMN RGY 4
2017-08-08 22:14:01.138 ENERGY EN RGY

e e nn e e BB e e i ot I ppintone, gl et #“J

BEXEHEER , 3 FEFAST REGEX LOG PARSER :

ERRITRKE

BXRENKREXNTRFAEE

[xyz] B x. y & z WENFH

B2 A java.util.regex.pattern

\w EREMERAFH (FR., HF. THL)

[fabc] EHRERT x, y Wz ZANEMENFZH  \WEREMIFEREFFH

[r-z] B r-z < BV EMENFRF

\ b R EEfT 7D 7

[r-zr-z] &% r-z & R-Z Z BN E[AIENZRF (..) HIRBENHMERNS

= |

$ TR

\ A FZRFETT K

\z FRRERE

o EAEANFHR

\ s ERFEMEEFRF

\ S ERMEMEZBFR

\d ERESHF

Xly) EFR xHy (BEATEN R\ s ZEH
&5 )

x? BB x PRER— (LEATEDDH\s
ZRNTS)

X* BER x BN HSZSAN (BEATED D H\ s
ZRNTS)

x+ BER x FH—PHSN (BERATENDH
\s ZKHFS)

x {3} FEHIRE x HHY 3 (HEATEM D H
\s ZKRHFS)

REGEX_LOG_PARSE
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\ D EXRE[IEHF X3} EXXFHWIANHES (BERAT\dH\s
E{F5)

x{36}ExW3E 6 2AER (tHEAT\dR
\s E/F5)

SYS_LOG_PARSE
AT ARG BERR

Mon DD HH:MM:SS server message

SYS_LOG_PARSE 4 UNIX/Linux REBEPELNKE, REBSZEUNARTL  EELH
HBRRAHNXAEFE, SYS_LOG_PARSE #HiHHAMIIARK. £—3HHR “COLUMNT” |, & SQL HIEER
# TIMESTAMP, #=5]%% “COLUMN2” , 2 SQL & VARCHAR ().

® Note

BX SYSLOG WEZEER , H5 W IETF RFC3164, Bx At AERMNTRENESZER
B R B HA R B R AR =K o

VARIABLE_COLUMN_LOG_PARSE

VARIABLE_COLUMN_LOG_PARSE(
<character-expression>, <columns>, <delimiter-string>
[ , <escape-string>, <quote-string> ] )

<columns> := <number of columns> | <list of columns>

<number of columns> := <numeric value expression>

<list of columns> := '<column description>[, ...]'

<column description> := <identifier> TYPE <data type> [ NOT NULL ]
<delimiter string> := <character-expression>

<escape-string> := <character-expression>

<quote-string> := '<begin quote character> [ <end quote character> ]'

VARIABLE_COLUMN_LOG_PARSE H—"1N#i AF&FH ( HE — 1S ¥ <character-expression> ) #f
DPHNEATBRISBRFHFEIRNZSANFER, Hit, EABES7 BHERFRFIBENE. EF
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L5 2 HAFIXED_COLUMN_LOG_PARSERALE#E N mailog ZH£MAH , Hh—EFZREBAEKE
B, M —EFREAETKEN,

® Note
A S5 FRAT = 38t 1 34 o

S <escape-string> Ml <quote-string> B A[IEM, IEE <escape-string> AL FENWEITESRARSD
B, H—PEBEMNHEF , IR <delimiter-string> }8E T —MNES |, <escape-string> HE T — N
L, M A“a, b FF 9 AR ANFER M D", B Aa\bFERK —PFEHR a,b’

BT Amazon Kinesis Data Analytics X#FRIAXFLTF |, GHIRFLALUR 2 EA , A unicode 3 X
FEE |, H120 u&\ 0009, ER—MXEFIRFEHRNFZHFR,

EE <quote-string> ERBBMARN BRI S —M 5%, <quote-string> NN B FRFEMFHFRIAN :

E—NFRAYE <begin quote character> ZfF ; EB=-/NF&F ( MRHF ) AE <end quote character> F
o MRARBE—ANFH , WHHAETSI SHFZHENTLNERE, NRBAAZTE—INTEISHNFR
£ (B, 38EEEN <quote-string> WEZFHNFRE ) , ZFHFEFEHAE—NFED , BIFea

’g_/l\ﬁj\l;%ﬁo

EIEE |, <begin quote character> #l <end quote character> 28 FZ#F , MA W LLFRE, <begin quote
character> AIA T B MLERTE5|ISHFRE |, I FE <begin quote character> B] LAFF 177 5| 58 F4&F
BB <end quote character> A T4 R 5| S FRFH,

5l <list of columns> MY ZIRERNE=NSE <columns> Z{ELAT , HE DATE, TIME H
TIMESTAMP By 5IHSE (<column description>) XFATRAFIEEB YN EIHS M ENEXSH. #
#reafE A Java 3k java.lang., SimpleDateFormatf#frix LR B FRFE, HHEAMA EEXES =I5
NRBEXNFHAEHT T ZEBER, UTHIRRNFRFEELHNTA

"name" TYPE TIMESTAMP 'dd/MMM/yyyy:HH:mm:ss'

RIAMBERT , @5 E N COLUMNT, COLUMN2, COLUMNS Z | S3I# L SQL HiExkn
VARCHAR (1024),

W3C_LOG_PARSE

W3C_LOG_PARSE( <character-expression>, <format-string> )
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<format-string> := '<predefined-format> | <custom-format>'
<predefined format> :=
COMMON
COMMON WITH VHOST
NCSA EXTENDED
REFERER
AGENT
| IIS
<custom-format> := [an Apache log format specifier]

W3C FiiE X #&3K
EAEENRRNFBEBIEEUT W3C BEMEBRXEFH#TLYE | A TEGRE

select stream W3C_LOG_PARSE(message, 'COMMON') r from w3ccommon t;

BXER  BXEH W3C & #5 KX HBRF

N HFHABEER (CLF CLF CLF) %h %l Y%u %t “%r’ %>s %b

5 VHOST RER EELENAERBTHER %V %h %Il %u %t “%r” %>s
%b

NCSA ZEH T NCSA ¥ R/4A & BEERR %h %l %u %t “%r’ %>s %b “%

[Referer] i” “% [User-Agent] i”

HEA BIAAEER % [Bl F] i---> %U
RIEEA RE (xEEEL) AEKR % [FH A i
W3C &R B

KR BUPEUTAR. WIC_LOG_PARSE £EHHRMXLHBHABLITR , SIUBFE—F, &
FIRAERRERHEN T SBBN. FII, %b RFIE HTTP BRNEENTHH | Rk
FIXENMT. BR , NTF %B , BFTHMENLRTRHFIXEN A, 2B A RBUATENE
R AR E XL

TREGSHERIAFHE T W3C X iHBR,
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KA EBRF
%

%...a

%... A

%% % % % % 1

%% %% %% 1

%... [BF##E C

% % % % % % %
%... [B ]

% % % % % % %

%... h
%... H
%... [BFPEHE] |
%... |
%... m

%... [BFPEHE] n
%... [BFEHE] o
%... p

%... P

1% 88

BS5 (Apache 2.0.44 RESIA )
iz IP Hbit

ZRih IP bt

LFWRBEMNIER KN , TEHE HTTP #5k,

CLF BXXMIgR K/ | AFETREN , TEHE
HTTP #r3k | XERBEL AL EZTA , FH -
mAzE 0o

RIEFBRSSBRMVIE R H cookie B/ HIENA
Bo

A IBESKRARTE SRRV B A |, DAGHRD v B AL,
IEZFE CUSOMERDATA HIRNA CUSTO
X HE

mEEA

BRI

ERFBENRNR | RIEBIIRS 2/AITE R F AR
7o

ZEALEE (WRERA, NKE identd )
ERAE

EBRA S —MERNEFBRENRNE,
BEFBENNEA . BERHRET,
NERBHRSHI RS BRI E IR O
NERBHRSH FHENHRE D,
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%A R 15 BA

%... [#&3X] P NERREMRS W FHZENIHRE ID HLRE ID.
BRI R 2 pid M tide ( Apache 2.0.46 R E
=R )

%... q BRFHE (URERAFHFEEFEET , WeTEE—
Ny BUREZRFE )

%... T BRIE—1T

% % % % % % % RS, WTFEABEEOMNER , X2 RBEE

RORS-%... >s RRJEF—1

%... t BHE , RABA A EENTRER ( FRERIER
X )

%... (&3] KABERRNKRTVETE , BEA strimmer(3)
¥ ( AIREE AL )

%... T AIBIERFATEZR BV AR | AR R4,

%... U AP (KB auth ; INRIRENRA (%s) A
401 , M ATRERFAER )

%... U EXRE URL BB , T2REMERFERFE,

%... V RERBHERS A RS EF ServerName BN
Bo

%...\V #E#E UseCanonicalName % BB M RS 2B
o
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BB AT i BH
% % % % % % % 0ja) R 52 B B Y 3R 25

X = EWMRE R 2 AEET L,
v = REWMBE | EETALREEDRS.
= G RE MRS %,

( %..X ¥EH1E Apache 1.3 S HIRRAH
%...c ,

BXEREH ssl% HHH2R... [var]c BE. )

%... I: WEINZT | SFRERMIRL | TS, B
ZF A mod_logio = BEfE A LT,

%... O: KIENZET , SIERFRL , TERAE, BEERH
mod_logio = REfE A LT,

@ Note
— W3C B RBAFERNEE . BRI <R, BIIERE D EE [@Z 5% 8H A A fa et
NAGEEAE, <L ATEAAZE (@ AMIE “\ %h %u %n %s %b” ) , ALK REEZIMEN
. KR HTTPRSAKRBIIER , IE TS 7 , IRTHEEESRM , MIREIMNHIHF
BRER “"
f5lEn | 40 Apache XA AR | $§E“%400,501[User-agent]i” X IE & & 400 4&51%F 501 £5i%
( 8BIRER , R3EI ) BT User-agent, KLU |, “%!200,304,302[Referer]i"F £ To £ IR [E]
B EBERSHATE ER K LIS Referer:,
HEEAPEERBERN , S <N>TATERREENSHARBER , ERNSHKLER
(23) o BRIANBRT , % BT %s. %U. %T, %D M %r EFRKRIER , MAAEEMES
BEERAER. HlW0 , %>s TATIERERNRKRLRE , M %<u TATEHNEABEE@E
REAGHBIEN T RN BERRIEZEBLGHRIENAF,
HFZ£RRA , M Apache 2.0.46 715 , T AT ENFRAMEAMASKFRAEEBY\ xhh FH# 1T
B, HPh hh RREBRFTHTAHFRTER. SANMEFIAR “F\ , ©418S £ 570
RAMTHTENY , URFAEULCHERRTE (\n, \tEH ) PENERZER, £ 2.0.46 2B
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httpd 2.0 lRAH | ZEXN%...1. %...i M%...0o PHEFEHTHEYL , I ELERBBEE
HRFEERNDNG , EREFRATLAE AEPRAZESF/,

A | 1£ hitpd 2.0 F |, B IR FRFRNERR HTTP MBI AR/ ( AFET REA ) (Hlan,
REZDPIDNFEA SSL, WLEFATE ) o N TFEIMEZLRIEEEFIHRNERFTR , BEEH
mod_logio f2#H %0 &=,

BB X7 /Y W3C #5HEAF
RANBERENFT, EERS, BEXENAET. XHE. EH. IP, IR, L EWFHE. O
£, HRARE, TR <CHS, FEH L -NER,

BB E LA W3C &= Ut B £F

RIENFHH , T2 HTTP #53K

FREFTEER 0 %% % %% % 1
FREFTEREAR " (CLF ) %% %% %% 1
WEBNFT , SFEERMIRL , TEAFT %... & :

B F mod_logio = BEE A LT,

RENFT , aFEFL , TREAE %... O:
B A mod_logio =F BEfE A LT,

Uja RZ 5¢ FY B MY IR 3RS

FEWE B15E R 2 BIE R 1E X
REMRL G , EETRSREEIRES o

RIEMRLE | B K ;

(@ Note
%..X ¥ 1E Apache 1.3 WEHIRAF RN %...c , BIXEHE ssl %...[var]c iBEMHHZR,
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BRI

1IR3 B CUSTOMERDATA
SEA

X HE

EH (=R )

17308

P b4t

Ttz

Vi

&ix

EBRABRE S —MERNEFHIE
MY (ER )

BRFRFH

® Note

MREFEER , WEMEMLE ?
WRTR , WAZEFHRH,

1))
EFBREANRNE (EEFRET )

TR T 8RN E LK W3C &= i AF

W3C X5 EARF
%... [& 7 B

% % % % % % %

%... h
%... H
%...a
%... A

%... BT n
%...H

%... q

%... [&F##E] o

W3C_LOG_PARSE

219



Amazon Kinesis Data Analytics

sQL &

BRI
R

NFEREH-IRSHY RS BRAAE Iw A
RIEEIRSBRMFERF cookie WARE IR
R AR ARELT

RIERE—1T

RLIBE SR AT TE TRV BT

7138

NERBEHIRSSH FHEN ID

NERBERSH FHZRNFRE ID F4E D,

B2 pid M tido ( Apache 2.0.46 R E

BhRAS )
ZREAEE (WMREREMH , KB identd )

AP : (KA auth ; MRIREYRES (%s) F
401 , NI ATRERBREY )

HERRBHRSHRS R (ST ServerName )
UseCanonicalName & & * 19 iR 55 88 &
BRI E

BRERES

A IERFTTE R

R EREE [ I * R I8 F RAVIRE

LIRERAPIRES

W3C &= i BA~F

%... p
%... B EIE] C
%... (EIE]

%... T

% % % % % % %

%... H

%... P

%... [#&X] P
%... |

%... u
%...v

%... V

%... m

%s

%... T

%% % % % % %

%... >>>>>
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B K 5l W3C #&= i BARF
BEREY URL BE , T2REEMAERNFRFH %... U
Bt ]
FRABERANAEN (FFHERXER ) %... t
strftime (3) A& XNAYATE] , ATBE B A1k %... [#&3]
L3R E SR TE SR Y 3K %... T
W3C R4l

W3C_LOG_PARSE X #i50]H Apache Web REZEEFRFES W3C W ABRFEKMN AL |, £ H
1T, BNABAFE 5 —%, BUERERE B Apache mod_log_config MSEH 5 HEY B E 5k B #8588
o

1
ARBIFHH AT E Apache BEXH , KEEA ALEHR,
PN

(192.168.254.30 - John [24/May/2004:22:01:02 -0700]

"GET /icons/apache_pb.gif HTTP/1.1" 304 0),
(192.168.254.30 - Jane [24/May/2004:22:01:02 -0700]

"GET /icons/small/dir.gif HTTP/1.1" 304 0);

DDL

CREATE OR REPLACE PUMP weblog AS
SELECT STREAM

1.7.COLUMN1,
.COLUMN2,
.COLUMN3,
. COLUMN4,
.COLUMNS5,
.COLUMNS,
.T.COLUMN7
FROM (SELECT STREAM W3C_LOG_PARSE(message, 'COMMON')

H o
H H H H H H
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FROM "weblog_read) AS 1(r);

Output

192.168.254.30 - John [24/May/2004:22:01:02 -0700] GET /icons/apache_pb.gif HTTP/1.1

304 0

192.168.254.30 - 3Jane [24/May/2004:22:01:02 -0700] GET /icons/small/dir.gif HTTP/1.1

304 0

FROM ¥&# COMMON WAsE R RBA B SN (CLF) , BEEAEBEAF %h %! %u %t “%r” %>s

%bo

W3C fiiE Y &= 8 R COMMON ME T E X HViRBARFE,

FROM ¥&# COMMON WASE R RBA BEEN (CLF) , BB %h %! %u %t “%r” %>s

%bo

TR (BRBEBAERANEBER ) #27T COMMON £ FROM & H £ ARV AT,

A B SRR A Y U A AT

i3
%13
25|
% 35|
45|
5 53|
%67l

KA BRF
%h

%l

%u

%t

“opp”

% % % % % % %

R EE

IEAEEANA IP bk 1P st

ZEBEEN
IR
BRAN B

WRHE— 1T

RS W TRABEERE
X,

R EREVRES

~--%... >s RREF—1
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i 5 # = Ut B F iR E{E
875l %b RENFTH , T2 HTTP
PR RERNFITH
w2

LRI R DDOL R T A E @& M S MR ERREN 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(3@)) as TIME_DATES
FROM "Schemal".weblog s;

Output
L e R el +
| LOG_USER | ADDRESS | TIME_DATES |
I I I I
R i F e - - B +
| Jane | 192.168.254.30 | [24/May/2004:22:01:02 -0700] |
I I I I
| John | 192.168.254.30 | [24/May/2004:22:01:02 -0700] |
R i F e - - B +

W3C BE X
B EESEHASAALEH “COMMON’ ST UMNRERNGEER  MTAR

CREATE OR REPLACE FOREIGN STREAM schemal.weblog
SERVER logfile_server
OPTIONS (LOG_PATH '/path/to/logfile’,
ENCODING 'UTF-8',
SLEEP_INTERVAL '10000',
MAX_UNCHANGED_STATS '10°',
PARSER 'W3C',
PARSER_FORMAT '%h %1 %u %t \"%r\" %>s %b');
or
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CREATE FOREIGN STREAM "Schemal".weblog_read
SERVER "logfile_server"
OPTIONS (log_path '/path/to/logfile’,
encoding 'UTF-8',
sleep_interval '10000',
max_unchanged_stats '10');
CREATE OR REPLACE VIEW "Schemal".weblog AS
SELECT STREAM
1.r.COLUMN1,
.COLUMN2,
.COLUMN3,
.COLUMN4,
.COLUMNS5,
.T.COLUMNG6
FROM (SELECT STREAM W3C_LOG_PARSE(message, '%h %1 %u %t \"%r\" %>s %b')
FROM "Schemal".weblog_read) AS 1(r);

N
H H R H H

® Note
WMRIERT %t EXRH [%t], WEBHHIBEUTHEA :

24/May/2004:22:01:02 -0700

(B [24/May/2004:22:01:02 -0700] )

BB

AT F M EBHIR T Amazon Kinesis Data Analytics B SQL B BERThaE.
&

. A

NMABER

BB AR RANK() BB A TTHEEA , 3B ( Wik ) HHFIRFEEZE.
group_rank KNS :

o JHIALE GROUP BY WERHITHEF,
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- WENAERPHREK,

A BER A BAAT L TR 4E -

- FHERNATEENRAN,
- RECHFIAEFRNA L,
- RVFAFNBIERIFTEE AR ETE .

SQL FEA

EBUE M DDL FEFEN IS P E,
Group_Rank HIBEEURE 14
ZEBE I TR

o WEAT , BRI NE)4T AR 5B ok Sk T 15 XE #9 22 bR B R] BR

- BEZEMARERTE,

- FASEER SQL HIELRE INTEGER, CHAR Fl VARCHAR MY EIFI{ER HE & A1z,
o RUEIR IR S PTIE S R ER H RS X i AT AT HER .

Group_Rank #J DDL

group_rank(c cursor, rankByColumnName VARCHAR(128),
rankOutColumnName VARCHAR(128), sortOrder VARCHAR(1Q), outputOrder VARCHAR(10Q),
maxIdle INTEGER, outputMax INTEGER)

returns table(c.*, "groupRank" INTEGER)

TF&RH,
S| iR
C CURSOR ZIiisN1E st RE&E
rankByColumnName —NFRFR , BEEEATHABITHERNSI,
rankOutColumnName wEATREZERNVINNFRFS,
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S DU

I FRFE 495 CREATE FUNCTION iEAK
RETURNS FH & groupRank FIHBZFRTE,

sortOrder BHIER D EITINE,
EREWNTHAR :

 'asc' - RIEHBZEAFR L,
 'desc-RIFZFLREF.

outputOrder EHmENInE. BREN TR

« 'asc' - RIFHRZEAFBE
 'desc-RFZFLREF.

maxIdle FAERMEARITHARNERS (UEVAE

i),

X maxIdle THIET , HATAFTSBBIIRH,
BER 0 R NEBEZENER,

outputMax ZERBREAEA PP HNRRITH

B 0 RTRBRH,

T~
NIV E RS

UTROIETHEAEFRES | ZHBIEE R Amazon Kinesis Data Analytics FF & A BIEEEH A5k
SIN—FD. BETEINRH , BEE—NIEHERFETHERARN Amazon Kinesis #3E 2 #1 K
RAERF. ETHUMACIESTNARFAEERGIRETIERAR , HZH Amazon Kinesis Data
Analytics FF R EIEEHHA]ER.

TR EHFEEERUTRNY

(ticker_symbol VARCHAR(4),
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sector VARCHAR(16),
change REAL,
price REAL)

T~ 1: X GROUP BY FaM & B THF

ERGH , REEHE —1GROUP BYFAROWTIME , ZFAFARDENERNIT. A

J& , GROUP_RANK BHZX GROUP BY FAIREIM{TH ITHER

CREATE OR REPLACE STREAM "ticker_grouped" (
"group_time" TIMESTAMP,
"ticker" VARCHAR(65520),
"ticker_count" INTEGER);

CREATE OR REPLACE STREAM "destination_sql_stream" (
"group_time" TIMESTAMP,
"ticker" VARCHAR(65520),
"ticker_count" INTEGER,
"group_rank" INTEGER);

CREATE OR REPLACE PUMP "ticker_pump" AS
INSERT INTO "ticker_grouped"
SELECT STREAM
FLOOR(SOURCE_SQL_STREAM_00@1.ROWTIME TO SECOND),
"TICKER_SYMBOL",
COUNT(TICKER_SYMBOL)
FROM SOURCE_SQL_STREAM_001
GROUP BY FLOOR(SOURCE_SQL_STREAM_@01.ROWTIME TO SECOND), TICKER_SYMBOL;

CREATE OR REPLACE PUMP DESTINATION_SQL_STREAM_PUMP AS
INSERT INTO "destination_sql_stream"
SELECT STREAM
"group_time",
"ticker",
"ticker_count",
"groupRank"
FROM TABLE(
GROUP_RANK (
CURSOR(SELECT STREAM * FROM "ticker_grouped"),
'ticker_count',
'groupRank’,
'desc’,

NABEE
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'asc',
5,
0));

&R
L —REBMHARSUTRERL.

Y {
1
]

ROWTIME group_time ticker  ticker count group_rank 1

1

2017-12-2918:07:42.0 2017-12-2918:07:41.0 LIHM 2 1 i

2017-12-2918:07:42.0 2017-12-28918:07:41.0 KM 1 3 l

2017-12-2918:07:42.0 2017-12-291807:41.0 VWS 1 3 {
2017-12-2918:07:42.0 2017-12-2918:07:41.0 JYB 1 3

S———— ___'_.H__.-.ILH-.--'\--- R P Py — __.____“F‘—--—-" ety _j

BRAEBLE

NTENM (MEFHETHENT ) , TRMNEABARPEFN, THERELAETHRIRNTER
ZE (HEEHAZRENE ) TEK. SAELFIIT , AN THEARBNTARITHES.

ESEBEERE |, outputMax ZEFEEENSNMNMERENHKITH.

BIANBERT , group_rank X#5I4EiE , tRBIFAR : €A c.* EAREREARXNUERRETR
IR F & BT E R AY, BB R ERRTEC.columName”i§E—NF & , UEX F# T EHHHE
F. B , FARENIEHRXT UDXHER —MSENBRMALE , MEMA c.* RREALL UDX L0
Em AR,

rankOutColumnName S¥CHIEEER TREHAMNME S, 5B F4IME CREATE FUNCTION
E A RETURNS Fa 185 EM B FRICHE,

St B ENRERY

XEHBFNE-MHES-ART , ZRZE , TUREREHBSEITER. BXESER , B&5
P REEH M 2 EHK
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TRIMHT TRIHET TRIET TRIET FTRIIET TRIET S5

BIEENEES 7

Fh
EASNY AN

BE HLARPRAR %

BE AL AR R AR MR EA R, 2

s

ABRFE

ABFREE

BARGE

BEAPREE

HOTSPOTS

BB R

HOTSPOTS(expr)

RANDOM_CU
T_FOREST(expr)

RANDOM_CU
T_FOREST_
WITH_EXPL
ANATION(expr)

VAR_POP(expr)

STDDEV_POP

VAR_SAMP

STDDEV_SA
MP(expr)

NS

MBI R I
£ 0F 6 2 DE AP

EHFERPRUFRE

o

RABFERTNFRE
, FREEF PO
ERERERIEREER
7o

(SUM (expr*expr)-
SUM (expr) *SUM
(expr)/COUNT (expr))/
COUNT (expr)

Bk 2= (VAR_POP)
HEH R,

(SUM (expr*expr)-
SUM (expr) *SUM
(expr)/COUNT (expr))/
(COUNT (expr) —-1)

BAREE
(VAR_SAMP) H3E 5
o

R

NMATZE , vEH

Z={H,

% VAR_POP iR [E %z
{&8Y , STDDEV_POP
REZ2{E,

VAR_SAMP NMATF—
PRENRMAE , B

Bz E,

STDDEV_SAMP 1R 5
AT 1 TRARE

REZEE,

RNBRERTFIARL EHHAESTEERROXE, RREXHBESBAXNBENNZE X,

HOTSPOTS
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£ HOTSPOTS B ¥ , BRI LAEARE SQL BB IRB BIEFEXNZENXE , MAEFEXEEMNY
GEFNIRFIEE, RE , BURANFTEIZNBIE RS , LUELEIRIER,

o, BREPHARITERRTIBEPOFAIRNRSRES. FPSEETFRATERTA. HEXSE
FRRAHAZTERAREEINCEHRERRUDREN R R~ mEEE .,

@® Note
ZHOTSPOTSEREH MM BELRIESNEE N BUR TN ARR, ERRENLEZRE  UESHAIt
e R IZ A  EESEMNE AN, Fin  SugEEERES AR DILHHSEIRLEH
B, U R INAE S E RN e #7581

1Z & X2 DOUBLEINTEGER, FLOAT., TINYINT, SMALLINT, REAL., FIBIGINTZIERHE, FXiF
+ 3t HISRRE, kA DUBLE.,

(® Note
HOTSPOT BRE TR EI M AR RAVIE K. B LAGEA ROWTIME 51 LATEE BRLE 12 K8 T4 E AV AR
EO
A

HOTSPOTS (inputStream,
windowSize,
scanRadius,
minimumNumberOfPointsInAHotspot)

¥
AT EB 48 HOTSPOT EHES K,
wWAR

EREWEATRWIEH . BAFEACURSOREIKIREEH ., W, UTiEAFREER
InputStream BY3E4t :
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--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
LT AR P HBEFRTRRD M. HOTSPOTS EBZHIIEARP 2 HE M5,

B A KN

EERBIEAERLAFNIHREREEBNISTEH.

BRI R I EIRE 9 ST F 100 A 1000 Z[E (& 100 A 1,000 ) o

BEEMEOKRND , BANEFETTARMUENBE (MHXME)  EXB2EINETHRIE,
scanRadius

EEAREHREMEMB R ZBIRHBAIEE,

LSBT EEHH B B

N

FESHREN—ME , ZENTAERRFHNRCAWARERE  BEBX , MEARKTNK[IELE
BERNERHES R,

BRI LU ERB N EAATENNEEE., scanRadius WEB/) , BTE-—BSNEAHRNEHE
BAEL, BR , BEM scanRadius B INEITHIEl, scanRadius WEMIK , 2SHAR LM
v BREMS,

minimumNumberOfPointsIn &

BEEERARWIEEAENICEE
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® Note

REWSHNNEZRE QXD , HFHFN minimumNumberOfPointsInAHotspot M
windowSize MEANED . EEZHNEL TLUER KK LM,

BALCRLEREN 2 BEENEOXRPRENE (T ) 2@, RELERNEORNME , BE—1&
AR LR R ARV R B (E

Output
HOTSPOTS B#MHHR — N RNR , ZRNKEESHMAMHBNEN , ATEHUTH M5
HOTSPOT_RESULTS

EHREICRKABRKIWFERSHN JSON Z/FE, ZEBIREFMEZENRS  BuUlENARES
B HIK T4 E density RENRR. ZFREEGUTTR , SMNaAJEHEHERENE

o density : RRFMIERBERUR SR/, BETLUEE A ILEREER LB EX M,

« maxValues : /M BEINASHIEEHNHKE,

« minValues : SMNEEIHNHR P IEZHNER/NME,

BIEXA . VARCHAR,

(® Note
£ Kinesis Data Analytics BRF# TIRS 4 8T , YBRFIEHBARBEI M2 BNBERERIS
WEE, RERFEYE , BUEBENAMEIINT BN 0, BRIMNBUEREFEFAFSHLA
ML, DUEE X LME I AHE Y b B e A,

el

LU ROIEE R R LT HOTSPOTS B¥ , BRAFEENHENBEFEEENNAR. BEXEES
BEUNBEARN BELBERLHIT HOTSPOTS EH RHI , BZRRH : ©NAR,

Rl AESE

LT RABETFHEAEERIEE | ZBIEER Amazon Kinesis Data Analytics FF & A R IEREH A 14
SN —8BD. BETERA , EEE-—NIEEEARFTIER ARK Kinesis Data Analytics B T2

HOTSPOTS 232
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F. E7 M4 Kinesis Data Analytics N AR FMEE RFOIRETIEHM AR , EZH Amazon
Kinesis Data Analytics FF R EiEEHF R A THEE.

TR RHEEERFUTERY !

(ticker_symbol VARCHAR(4),

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

R IRERAIBER ENARR

FELRBIH |, R HOTSPOTS BK M LI Z B #nii. RBEE—IBER , LBERN T RO
RPN IEEEZTT 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(
CURSOR(SELECT STREAM "CHANGE", "PRICE" FROM "SOURCE_SQL_STREAM_001"),
100,
0.013,
20)
by

ARG R U T LT RBERR.
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e {
I
-

ROWTIME CHANGE PRICE HOTSPOTS_RESULT
3
2018-03-16 22:4345681 -2 14 53116  ["hotspots™[["density" 1 2850434343255243 "minValues" -0 930000007 1525565,9 6599998474 12106]"maxValues" [0 60000002384 18584 21 350000381469723]} {"density"0 01141719498 L
2018-03-16 224345681 03 6219 [hotspots™[{"density” 1 2859434343255243 "minValues" [-0 930000007 1525565,9 6599998474 12106],"maxValues" [0 60000002384 18584 21 350000381469723]} {"density" 0 01094147852 i
2018-03-16 224345681 083 3864  [hotspots™{{"density"1.2859434343256243 "minValues" [0 930000007 1525565 9 659999847412106],"maxValues™ [0 6000000238418584 21 350000381469723]} {"density"0.01046576207 4
L
2018-03-16 224345681 043 572 ["hotspots™[{"density" 1 2859434343255243 "minValues"-0.9300000071525565,9 659999847412106] "maxValues"0 6000000238418584,21 350000381460723]} {"density™-0 00999004561  §
———— I e . 2 S it P O s s B ot At o b o]

RANDOM_CUT_FOREST

BNBERPNRE, MRENCEZEEMICEFAEREZ , WRAZCEZRFEN. ZERUEMNE
FIFHFEER , HZHERANDOM_CUT_FOREST _WITH_EXPLANATION,

(@ Note
ZRANDOM_CUT_FORESTERHR N FEMNREIEARATNARER. ERRENLFZRBLAESEA
WIhEESRAER | FSEHEHMNEZ W AR, Hlin , BEEMEATPHOBENFAEESEBAERBIFA
BEXNBIEHR TI L, BXREZER , BSHB AR :

RIERALEERBFY , BELZEBNEARFIIRIBERETH. —FEXTUAE-IHSZI KT
b, ZEEEAMBRFHRERUTERESIH, WR-MEFEA n MFY | EREERBESMNE
FEEn EZEPH MR n EZAFEEMQEERZINQOFRERENFE D .

HERINARFN , ZEETHERARTHIRERTARB[EIRE, ZEETERRPRIENIE
FHATHRFEY , W FEARENARFN ZMITHS TR,

Z & S DOUBLEINTEGER, FLOAT. TINYINT. SMALLINT. REAL., FMIBIGINTZ#kiEZ A,

(@ Note
P fFTHtHI2kE, XA DOUBLE,

LUTRRERMNARE, ZBERT=ZAEEHNEYBAAN—LRE, dE5RIRER
#ERANDOM_CUT_FORESTEHERBEERFIHNIERK, BEHRXRIRNIER, BIZSEEEN
Bl E T FEE S E,
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i) 10 0 30 40

B Top 10 Highest Anomaly Scores # Lower Anomaly Scores

50

step-by-step EXHHURBANTANARERF , BZRRUFE,

BE

RANDOM_CUT_FOREST (inputStream,
numberOfTrees,
subSampleSize,
timeDecay,
shingleSize)

e
UTEWNBSH.
PN

EmEnmARNIE . SO ERACURSOREBIRERR . it , A T EAREHRE

AInputStream,

CURSOR(SELECT STREAM * FROM InputStream)

RANDOM_CUT_FOREST
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CURSOR(SELECT STREAM IntegerColumnX, IntegerColumnY FROM InputStream)

-- Perhaps normalize the column X value.

CURSOR(SELECT STREAM IntegerColumnX / 100, IntegerColumnY FROM InputStream)
-- Combine columns before passing to the function.

CURSOR(SELECT STREAM IntegerColumnX - IntegerColumnY FROM InputStream)

Z%CURSORER £ 2 %RANDOM_CUT_FORESTE VM — A FES . ZERBBIRX EtbS B ERARMINE
numberOfTrees = 100

subSampleSize = 256

B[R] =B = 100,000

SingleSize =1

EALEHN , ZNRMARKZALE 30 MF5,

numberOfTrees

ERALLSE , RS ERMFENREROT AR HBE,

(® Note
MBI T , ZEEHETFZH , SRMNBREARARPLRERENFRILE (S AT
FsubSampleSize/FTEHMAR ) HEN. ZEEZEMASRMRIBERESTH. IEXESHK
HFIERRLNRED Ho

HYERIAfEnumberOfTrees}y 100, R EUFFLERETE 1 ) 1,000 (= ) 2B, BT & MAHRSA AR
ABE  RALEFEITRESHR , EX BB INETHE,

subSampleSize

FEALLSEH  BULUEEENESENNFEELFERANBIERN KD, FRPESRHMER
FEREFKHN—N (TR ) BHEEAYEN, ZELZFEAERMNXIBEFEI R, SHERKE
subSampleSize FKidxAt , 2FENMIBRIZF , RIBIZZRMIBIBREBIERS FTRIIER.

M ERIABsubSampleSize Ry 256, EAILUFILERENTTF 10 # 1,000 28 (& 10 # 1,000 ) -

BEE , subSampleSize&/MFtimeDecayZ i ( BIAER TIRERN 100,000 ) » FARBERKS
FHABREMREEXNBEIR , B2EKZEITHE,
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® Note
FVENBRZ2IERER , BEENEH# subSampleSize MEFRIREE,

NI BRI

ZtimeDecayZH AT LEERITERE I RN EZERKIENTEZNZ D, XRRNBBE RS
BRI T HAEE, Bl , BFeCommerce MUGHIK A ATRESRFELIE N :E%éﬂi/mJE—I REbEE
NENEBMAS. EXEBRT , RNFEXRRENHENRIENEFEPHREHRITRIC.

ZRIAE R 100,000 &icx ( MEFEA DA , WA 100,000 ZHRY , MTFAAR ) . BALE 1 F&K
RER (B 2147483647 ) 2RREWE. ZEEZUAERLSXRE T BRENEEM,

MR EEFE timeDecayBRIAE 100,000 , WRERNE EZLXHITUATERAE

- BEUFEHRREARKILN 100,000 Fidk ( HPZBRENIZEK ) .

« E&HITAY 100,000 FiZFKH , AREMVIERSTENNEZERREN , MERERNITEPRIRE
MIEFR T ENREMNED,

MEFEEARIANE , WA EEEZELFFEANIERERE. At , BNEROTMBICRBERUEFE
BEEERNKRE, flm , MREFMITERE 1,000 &iex% , AELFEDHT 7 KOIER , BEHLSH
% &3% 7,000 (1,000 * 7),

ZtimeDecayZHAEERERNMEZN ITEESPRENKEIERNRARE., WRBFEXRLES
R, MEEZR/PE timeDecay H. EHH timeDecay EHESEIRTRNARRF.

AR
LEAL G RV BAE R — 4% (B, RE-—TMRESINR )  BRaATS4R,

RRARRFICKMNESEFH., Hlin , FEadE tshingleSize & 10 B9 a XM FERTE t 2 BIUREIRY
BIE 10 RidEKWEE, FEEFUFEIMANERSE shingleSize NMEFRHEE,

MRBAIEAS — BT E BE |, WIETE t KRR 10 R THESE -9, t-8. ... t LWBIAIE
&, #EHNBEtH1 4, ERE-NMRAED , BESKRENE 8, t-7, ..., t. t+1 WKIE. BEENE
MEBRENXERFICENNT — M 10 £REES , RERVEEZFINZESET.

HiZ , EARHRTRIZENFR. SHHETERE-ITHRENPRK, S0, IRENBIERS
PEIRE—IR , KOVA 24 WRFEATUBRENBENER TR,
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EiAAshingleSize—%KiEFR (AN TR A DEURTHIE ) . EALINHEREE1F30(E)Z
8] o

BIETEXREMNUTHAshingleSize :

. WRiEBshingleSize@AN , WEHNERS FHMEMBLH OTI | AT S BIERFIBR
RESURE.

. WRFBshingleSize@AKX , WENRHBRTHREEKNE , BN EBTLEESERIE
%, BEREHRELXCTEBETKMA,

 BEEBOESRYBATEA. BRBTEOEHASABELM,

UTROIGAT EEREREIBRESNIEKN W Tcatch RE. EXMEHENHFH  RIREHNRE
DEBRRFANEANFENTBMNE R,

ZR-TRXMUEZRRRORBCN—4FK , SEBREETR, MHLERTEN R FESNEA
BB EINITERHBEHE, BEEXBSHENAFNEE, 8PNV EREES. EHPER
ARFEAT 20 MELZIZFKHN SR T

—Sine Wave with Anomaly

ENEAUSKIEEMN K/DFKZITIZRANDOM_CUT_FORESTE# ., £ERUWTFIR. ALETRRE D,
BEE  RENFALNERKREBE 2.
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—Sine Wave with Anomaly —Anomaly Score with Shingle Size=4

[}
e R R e e

R I R R e = = B i R T R e S I - A A R R e e e

UEEALEEE , RNRUEHRES EARERRER TRE,

(® Note
£ Kinesis Data Analytics BRS# TRRF 4 8t , YIBRFIEHBARBEI M2 BNBERRERIS
WEE, RERFEYE , BUEENA MBI IN T BN 0, BIMNBWUEREFESFAHSHL
ML, DUEE X LE I AHE Y b B e A,

BXEZEER , 551 Journal of Machine Learning Research M3 - 95+ B 4/ 7k % B9 FRARAE 57 £33
TUENREELRNB K,

RANDOM_CUT_FOREST_WITH_EXPLANATION

TEREDHAHNBERPNEFICRERLIE. EXNREIBRETREERITHIRNEINE
BREZANTE, ZEBERFBIERFEIINBENREEE , EENNFINEARSH. X FTEFKIE
¥, MBFNARSBEMNETRE DR

R LUERRMABXRGEINARENFTEANEE (BN T RPLAEISIEMRIINHBEES , 22
BREERE)

plan , FEFESNAF , EURBAERIINRINRZEXN AR RELL, EAREENETSD
THURBTHIRURABHNZNMERN , BZLORATHIIBFNUYN EFHENTLERL , XL&
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SEHARDBET. BUREFEEEFROMNE , UTHRECAT LR NMENE MR MKRER
KXELHEA,

® Note

ZRANDOM_CUT_FOREST_WITH_EXPLANATIONEHZHR N ZREMEEHNBRTFNARERFR. EBH
B FSEBLUERES BT ISR REZNEMN T W AR, flu , B EEHWTER
AR BRLESIESER LGS , HAEBAERNKEAT LN ES R, EXEZELR , 5
%) 5 AR

RIBRAILEERBFY , ELZRBNEARFIIRIBERETH. —FERXTUAE-IHSZI KT
3, BEAERAMABRERERTERESH.

HERINARFN , ZEETHERARTNIRIERARIB[EIRE, ZEETERRPRIBNIE
FHATHRFY , W FEARBENARFN ZEMITHS TR,

ZE S DOUBLEINTEGER, FLOAT. TINYINT. SMALLINT. REAL., FIBIGINTZkiEZEH!,

® Note
DECIMAL T3 XM KE, FA DOUBLE,

UTREZ4ZHHPFEATREESBHTRERMNEEAE RG], ZBERT —4HEGKESM
ETRHNOIR/NENREE, ASEEGHUNRES R, EHTFARANER , XOAMNIRREN. T
RAMAA2  REENABRELARTEMNNELO Y EH. T A3 AL, BOUERAKEELERE
HETE/WEO xB. FEER - AMMByENLOW (1K) , A28 y{ENHIGH (&) , A3 # x
BERHIGH (&) , A4 B x BH LOW (1£) .
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4 - ' - - ' ' 0.36
AZ2:(y: 99%, x: 1%)
3 ® i 0.32
2 L
d0.28
1l
10.24
Ad:(x: 100%, y: 0%) A3:(x: 99%, v: 1%)
= 0} ] @
{0.20
-1
10.16
-2
0.12
-3
0.08
-4
—4 -3 -2 -1 0 1 2 3 4

B

RANDOM_CUT_FOREST_WITH_EXPLANATION (inputStream,

numberOfTrees,
subSampleSize,
timeDecay,
shingleSize,
withDirectionality
)
S

LA #8947 48 RANDOM_CUT_FOREST_WITH_EXPLANATION BI¥ IS,
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W AR

ERENR AR, BALMEACURSORKEIIRERH . W , U TiEAFREER
InputStream M54t

CURSOR(SELECT STREAM * FROM InputStream)

CURSOR(SELECT STREAM IntegerColumnX, IntegerColumnY FROM InputStream)

-- Perhaps normalize the column X value.

CURSOR(SELECT STREAM IntegerColumnX / 100, IntegerColumnY FROM InputStream)
-- Combine columns before passing to the function.

CURSOR(SELECT STREAM IntegerColumnX - IntegerColumnY FROM InputStream)

ZCURSORE 2 1%ZRANDOM_CUT_FOREST_WITH_EXPLANATIONEZRHIME —LESH, HEHBBERE
S B A ERIAE -

numberOfTrees = 100

subSampleSize = 256

timeDecay = 100,000

shingleSize =1

withDirectionality = FALSE
AR , MARKZAUE 30 MUET,
numberOfTrees

ERALSE , RS ERMPEHNRENVARBNHE,

® Note

RINBRT , ZEEMETFZH , SRHBEFERAMARPAERENERERE (SN J
FKsubSampleSize/FHINNHNA ) WEN., ZEEZFEASRHXRIERES . FIEXLESD
WFIERRANREEDH.

K ERIAEnumberOfTrees I 100, AR LAFFLLERETE 1 &l 1,000 ( & ) ZE. BT EMARMAPHIHY
BE A6 BALUREFEIBANARI>BNEARMGE | EXBREKZSITHE,
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subSampleSize

FEALLSH  BULUEEENESENNFEELFEANBIERN K. FMPESEMER
FEREERHN—N (TEN ) BYEEAREN.,. ZELZEASENRXIERES K. SHEREE
subSampleSize FigxkAt , SFENMIBRIZR , RIBIZCZRABIBREIRS FERIIERK,

B ERiAfB subSampleSizey 256, EAILUFILEIZE R MTTF 10 A 1,000 ZE (& 10 F 1,000 ) .
subSampleSize &4/ F timeDecay S8 ( BINEIR TRESR 100,000 ) ., AHEARKPMNERER
MBREANBENR , BEEESERKEITHE,

® Note
FILNBFZ2IER , EEZNEH subSampleSize MEFEREE,

R

B LAERAtimeDecayZMIEERITERES BN EZERKIINIENSZ D, BIERSEEN BV
BmEREL. Hl, EFESMGNBATTRESRFEEN , ESKBEE A sea S E A HR M

A8, EXHERT , EHFERRERLEAENTRIENHEE  MAREEENTE ENRBEHEXHF
®o

FINEN 100,000 FicFE ( MREADE , WK 100,000 FHRY , MT—TETR ) o EATLAE 1
RAEH (B1 2147483647 ) 2HRBIE, ZEEZAEHAXRET IBHRENEEM,

MR E%EFE timeDecayERIAE 100,000 , M FERNEEZLRITLTIRE

- BUERNEAKIERN 100,000 FidHK ( AZBEREMNIERK ) .

« E&ILA 100,000 FiEFH , ARINIERIENREZERPEN , MERERUTERIHNRE
HiER D BEHINEMNED,

ZtimeDecayZ BB EEFERMNELIN ITEEEPFRENRIEIEZINREAKE., WRKEET/LR
R, MEER/DPWtimeDecayfB. EiEtimeDecayMEEURTNARERF.

AR~

HASEHMRAEAT 4R (B, RE-IMKEINNR ) , BREFEEATATZ4R.

R RBHMICRIELEFS, BN , fE83E tshingleSize 47 10 B9 a XM FERTE t 2 BIULEIAY
RIE 10 RiCEFW@ME, ZEEFEFIMAZFIERshingleSizeHINWMEE.,

RANDOM_CUT_FOREST_WITH_EXPLANATION 243



Amazon Kinesis Data Analytics sSQL &

MRBIRENBRRGIEE |, WEFE t KRN 10 BT RD B THENE -9, t-8, ... t LWEIHEK
&, A t+1 B, ARBEL—NEN, HEFE -8, -7, ...t t+1 WEBIEEAK. EERBERHEBU
ENXLEHBIEZINNTETRERVE LN 10 £FLENES,

EiR A6 RA#HRTREIENFER. ENBETEREFARPIR. flW, IRENBERS /T
E-RW , BAKNA 24 NARTELHBRBENEBETE,

2RIk shingleSize — M ( EANERFE X NERTEHE ) . EULUFHEREE1230(8F )=
8]
BEAEEBXEEMNLLTAAshingleSize :

- R shingleSize BRI/ , ELERSZIRENABEINE T , NS BHIIERENIE
FRESREDI .

- MRigEEshingleSizeBAK , URNFELRRITEFTEFERKNE , AAMEBFFEELSIEREIL
Fo RAREEFZIHNETHBERTEELER,

- BEEBHNEARITEBRTREA. ATENER K/ PDHITERUABERR,

withDirectionality

MIANA false WHREHW. REN true i , ELHFREBNEENREI BN TR A @, BEREM
THX R R HEERE.

R
ZEHBRE 0 NESHWFRE S , HEE JSON AR,

HEEHRAZIMERE , RPABCENREDIRM 0 T8, RE , BTHREBIRE 2B IEE, H
FFFEENRESIBHRREEN  ARKSNI BT REEN, NTEFHERER  BEFHR,

ZEBRNERFNENIRBRTUTE

- BRI : ERUIIMIERNFE DRV TBEENFEAY. RTER , eRTUHIINESETHIE
MEFWEBNTABRERSZANTE, BERNABINEARIBENETREDH.

- BE  RROOEERENFEAY. BEES  XRANEBRENSTAEERENERFE. EFIHN
B, BBENRN 0,
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- Bt MRINESTRENRIWES , WA HIGH (&) ; RETES , WK
LOW (1R ) o EFIMER , BERIAR LOW (&) .

® Note
£ Kinesis Data Analytics RS # TIRS4EF 8T , YISBFIHBARBES M2 BHWBEE RIS
WEE, KRERFETE , BUREENAMEIINTEBN 0, BIMNBWUEREFRESFESH
M, REEXLEEIE S e EE],

T~
ERBHE T

WRGIEFEARRERESE | ZBIEE R Amazon Kinesis Analytics F & A RIEREHF AL —
o, BEITEZRH , BFEE—NIEELRRETIER ATRM Kinesis Data Analytics NARERF. E
TR n{a 812 Kinesis Data Analytics N AR MEE ROIRETIEH AR , 2 Amazon Kinesis
Analytics FF X BT ATERE,

TEIRRBFEEEFUTRMY !

(ticker_symbol VARCHAR(4),

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

FEL RGP, NARFANEKITERESE , HH PRICE M CHANGE FIHHIAR S , XERBH AR
BRI ET.

=

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (anomaly REAL, ANOMALY_EXPLANATION
VARCHAR(20480));

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

SELECT "ANOMALY_SCORE", "ANOMALY_EXPLANATION" FROM TABLE
(RANDOM_CUT_FOREST_WITH_EXPLANATION(CURSOR(SELECT STREAM * FROM
"SOURCE_SQL_STREAM_001"), 100, 256, 100000, 1, true)) WHERE ANOMALY_SCORE > 0

Lt — R EHNREATRERLL,
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T
ROWTIME ANOMALY ANOMALY_EXPLANATION
2017-10-23 20:05:21 458 {"CHANGE™{"DIRECTION™"LOW" "STRENGTH""0.4824" "ATTRIBUTION_SCORE™"0.3780"},"PRICE™:{"DIRECTION™"HIGH" "STRENGTH":"0.0675","ATTRIBUTION_SCORE™"0.1853"}}

2017-10-23 20:09:21.468 {"CHANGE"{"DIRECTION""HIGH","STRENGTH™"0.3178" "ATTRIBUTION_SCORE™"0.3757"},"PRICE™{"DIRECTION"."HIGH" "STRENGTH"."0.1& ATTRIBUTION_SCORE™™0.36167}}

2017-10-23 20:09:21.468 {"CHANGE™{"DIRECTION""HIGH","STRENGTH™"0.1731" "ATTRIBUTION_SCORE™"0.3396"},"PRICE™{"DIRECTION™"LOW" "STRENGTH""0.2367","ATTRIBUTION_SCORE™"0.30487}}
2017-10-23 20:09:21.466 {'CHANGE™{"DIRECTION"."HIGH","STRENGTH"™."0.0888", "ATTRIBUTION_SCORE™."0.2327"},"PRICE".{"DIRECTION™."LOW" "STRENGTH"."0.1295","ATTRIBUTION_SCORE™."0.3216"}}
2017-10-23 20:09:21.468 {"CHANGE":{"DIRECTION""HIGH","STRENGTH""0.0316" "ATTRIBUTION_SCORE™"0.2805"}, "PRICE™{"DIRECTION™"HIGH" "STRENGTH"."0.0208","ATTRIBUTION_SCORE™"0.26127}}
2017-10-23 20:09:21.468 {"CHANGE":{"DIRECTION""HIGH","STRENGTH""0.3364" "ATTRIBUTION_SCORE™"0.3058"}, "PRICE™{"DIRECTION™"LOW" "STRENGTH""0.2080","ATTRIBUTION_SCORE™"0.3684"}}
2017-10-23 20:09:21.468 {"CHANGE™:{"DIRECTION""HIGH","STRENGTH""0.2020" "ATTRIBUTION_SCORE™"0.3746"}, "PRICE™{"DIRECTION™"HIGH" "STRENGTH"."0.0107","ATTRIBUTION_SCORE™"0.2783"}}
2017-10-23 20:09:21.468 {"CHANGE™:{"DIRECTION""HIGH","STRENGTH™"0.01 77" "ATTRIBUTION_SCORE™"0.2854"}, "PRICE™{"DIRECTION™"LOW" "STRENGTH""0.0204","ATTRIBUTION_SCORE™"0.54157}}
2017-10-23 20:09:21.466 {CHANGE™{"DIRECTION™"HIGH" "STRENGTH"™"0.2364" "ATTRIBUTION_SCORE™"0. 22957}, "PRICE™ {"DIRECTION™"LOW" "STRENGTH™."0.3877","ATTRIBUTION_SCORE™"0.7047"}}
2017-10-23 20:09:21.468

2017-10-23 20:09:21.468 {"CHANGE™{"DIRECTION""LOW", "STRENGTH™"0.057 1" "ATTRIBUTION_SCORE™"0.3147"},"PRICE™{"DIRECTION™"HIGH" "STRENGTH"."0.1543","ATTRIBUTION_SCORE™"0.34857}}

0
{"CHANGE™:{"DIRECTION""HIGH","STRENGTH™"0.0357" "ATTRIBUTION_SCORE™"0.3335"}, "PRICE™{"DIRECTION™"HIGH" "STRENGTH""0.0631","ATTRIBUTION_SCORE™"0.3382"}}

0

0

2017-10-23 20:09:21.468 {"CHANGE":{"DIRECTION""HIGH","STRENGTH""0.1851" "ATTRIBUTION_SCORE™"0.1992"}, "PRICE™{"DIRECTION™"HIGH" "STRENGTH"."0.0564","ATTRIBUTION_SCORE™"0.53817}}

M 4&H CPU R AR RHI

AERRIERTHABERCZEANETE, ETEF , EMNHNSBHLEHENESHLERT, 46
Mk B RN AEBNMEFAR  BEEMKLERE—ITEN RSN EHEBHRE CPU, XFAHK
LERVENESERZHUNRARENEN. BENBERBRIRE , IEREERRPETRIHTINR
W, THEREEPHHMLAMRTHAS (ELNTE L2 RS HLBIRF ) o

« ERpENA e , RREREHEBHNMEFAR, ©ERBEHER , KB BREREN , RT
AAFERE (FMNRBRTANARTR ) 25 F-—MREHEKEENEE 500 £ 1,000 2
B, £=-MREHEAXLEREIEE 1,500 £ 2,000 Z A,

- TMEPME % (ER ) REERBEHEBNZER CPU, BERRBHIER | KPortER2ENE
B, RTHEANREHE 2. F—FEHE X EEEE 1,000 2 1,500 2@ , FERZER CPU
BT, E-/REHELXEEEE 1,500F) 2,000 2@ , FERZEHR CPU B &I,

s MEBHE=ZFKHELETRREDTH. BEFBE , E—IMEINE , KRRESEHN 0, EEIMEZ
B, & EERENRS  BERERRH,

B INRECEEREIBHME UMK, CEZHARTRERBAREE, F-NRERIC

RNER  ©EEZMART CPU BE, LEPRHIBCMECIHICUEFE RHRE, BIIT2H

RANDOM_CUT_FOREST_WITH_EXPLANATION BREAERK, LT RREXETIEMIECIRICHS

y:

s BITEHREE , BRINER TE 20 N RE IS BIE,

o MXNBT 20 NRESBENESH , RIMNEBREMEIARLR KR FHET CPU HEK 1.5 %
AL E, BRIMNERFERLERERALFTEEFHNAER,

« BIMERABERRIENHE CPU BRZHEATHEFTREAFARLDR 2 HH 1.5 BH]IHTER,
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. EBNE-KBEEMERARES S HENBEET. RINBIUTHERELBE | ETHE
W, FRERS -1 LR LOW ({6 ) A , 5l +1 BUER HIGH (B ) HaM |, 3Rz EL
sk

SMERNARHNEABEEX TR, TS HIENNUEE, SNERARE REAZERER
AE , FAMEREZASREREMANNNERE, BX, BT —1MugE , REERE - EK
B, EMARKRTMENARHLPHANE-IRE,

- KEBHL 2 CPU ES F MMM EFRT. RMNBIUTHERELI ML Héﬁril«,{ -1 BLRR
LOW (1K ) ZmEtE |, 'L +1 BARR HIGH ( & ) Z@EtE , FRIEETEILHIE

X FZER CPU HERME—IRE , kA AMEHMEARXER—MUEE , BELEHI - MRPWIE
#{E, ZZ/ CPU & HE= /I\Fr"%*?:”:‘IElh%fE REFE— N HEERIEE,

Network Utilization Per Minute (Stylized)

AVAVAVAVAVAVAVAN

dle CPU Per Minute (Stylized)

VAVAVAVAVAVATAV

Anomaly Score with Explanation

Directionality Network Utilization
15[
ol {

st [ '

Directionality Idie CPU

500 1000 1500 2000

I & 7R 51

BREFANRORANMNBERMERBRENNRD , BSARH  BNBIERE A RIER.

STDDEV_POP

REINADERTITIHER <number expression> B VAR_POP Bk F ZMF A5 1R,
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1£{# )/ STDDEV_POP At , FX = TEIMN :

o W AEREIE null BIERt , STDDEV_POP iR E NULL,

o MRBFEHZOVERTF A , STDDEV_POPNIZREHEITE, EXHBERT , RETHMLNS
EGROUP BY TAETROWTIMERDEANERITHERRER. BN , ZARLTRR , TWFK
EASTER , B R XHEMT. BXRXEZER , BSRREEHE

- FFGROUP BYTHAMEOEZHAERMREOFRNIT. BXEZELE , BSRRIED (FH
GROUP BY HIRE ) »

o MREFEHIZOVERF A , STDDEV_POPNITE N D, BEXEZER , BSHDWEHE
- FHOVERFANEOEWEBIEOTLIET. BXEZER | E#SREFED

BE
STDDEV_POP ( [DISTINCT | ALL] number-expression )
ZH

ALL

ERASEPEEESE. ALL ZRIAE,

DISTINCT
ERMASTHRESE,
=~

Tl ESE

LR ROIETHAEFERIESE | ZBIEE R Amazon Kinesis Analytics FF & A RIERH A 14> 19— 2B
Do BEERTEANRS , BEE—NIEEXRRFETHER ARN Amazon Kinesis Analytics AR, E
TR E S T NARFNEERFIRRTRRAR , 2 Amazon Kinesis Analytics FF X E5m/
FRAITEE,

BERUT RN R EIREHBIES.
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(ticker_symbol VARCHAR(4),

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

R AERFEOERAMNSPHEAmEE

AT RBIERINAIE A STDDEV_POP BEREUCKRIBE RHIZIEER PRICE FIMRZNE O RN EMNIRE
=, REEDISTINCT , AtitEHFFEIEEEE.

/8 STEP ( #%&)

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

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

SELECT STREAM ticker_symbol, STDDEV_POP(price) AS stddev_pop_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP(("SOURCE_SQL_STREAM_0Q@1".ROWTIME) BY INTERVAL '60'

SECOND);

f£/A FLOOR

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, STDDEV_POP(price) AS stddev_pop_price
FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, FLOOR(('"SOURCE_SQL_STREAM_00@1".ROWTIME - TIMESTAMP
'1970-01-01 00:00:00') SECOND / 10 TO SECOND);

#R

E—REBHAREUTRERM
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A 1
ROWTIME TICKER_SYMBOL STDDEV_POP_PRICE 3
2017-03-29 20:06:10.0 SLw 0.0 i
2017-03-29 20:06:20.0 AMZM 0.0 1
2017-03-29 20:06:20.0 CVB 0.21537577
2017-03-29 20:06:20.0 BFH 0.089928663 i

B e TR Il . Et e et e, B e, a

Rl 2 WEBIEOERRNIPHNENESEIREES

AT RBIE RN/ STDDEV_POP B EKRH E RFIEBIZER PRICE JIMESE O W ERNIRE
=, REEDISTINCT, AtitEFFEIEEEE.

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

CREATE OR REPLACE PUMP "STREAM_PUMP"™ AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, STDDEV_POP(price) OVER TEN_SECOND_SLIDING_WINDOW AS
stddev_pop_price

FROM "SOURCE_SQL_STREAM_001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

E—ROBEEHNREUATRAERM
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N
T
ROWTIME TICKER_SYMBOL STDDEV_POP_PRICE
2017-03-29 20:09:11.957 UHMN 11.155467 ‘1
2017-03-29 20:09:11.957 RFY 0.8669914 r
2017-03-29 20:09:11.957 FJN 0.6344981 }
2017-03-29 20:09:11.957 BHM 2.418462
I T e e T i

SFEZH

o BEARFRHEE: STDDEV_SAMP
o HEAXRAFZE: VAR SAMP
o BAKAZE: VAR POP

STDDEV_SAMP

LA <number-expression> FeNIREIFTEEN ST EE | RITREEZHNARRTHNE —THTITE
HENR VAR_SAMP B 518,

£ STDDEV_SAMP B |, F3XEUTED

o Ui AELHEIE null FIERT , STDDEV_SAMP iR [E NULL,

- MREFERZOVERFH , STDDEV_SAMPZREHIMITE., EXMERT , REETHAXLITNS
€GROUP BY %/_JEH:ROWTIME*{'/ML]J\QﬂjJﬁﬁﬁﬁ'ﬁ’]iﬂﬁﬂ:ﬁo BN ZARTER , ERFEK
EFRTER , BF2AXHEMT. BXEZEERE , BERARSEE .

« £F GROUPBY FAMBENEWEBREAFLET. AXESER , FSHARIED (EF
GROUPBY IR & ) »

- MREFERZOVERTFA , STDDEV_SAMPItE RN M EH. BEXEZEE , BSRIMEE .
« £ OVER YA BN EHEBHEARLET, EXEZEE , BSRBEzED
« STD_DEV 2 STDDEV_SAMP HI%I& .
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ER

STDDEV_SAMP ( [DISTINCT | ALL] number-expression )

28
ALL

EmASEFTIESESEE, ALL 2RIAE,

DISTINCT
ERASTHRESE,
T~

NI ESE

DT RABEFHEAEERIEE , ZBIEER Amazon Kinesis Analytics FF & A RIgRH A 1714 ) #9 — B
Do BEERTEANRS , BEE—NIEHEXRRFETHER ARN Amazon Kinesis Analytics LR, E
TR RS TNARFNEERFIRRTERAR , 2 Amazon Kinesis Analytics FF X E5r
S ODNIET

BBRLUTRENREIRRHES

(ticker_symbol VARCHAR(4),

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

R AERIEOERARNSIRENSITIRES

AT RBIE RN E A STDDEV_SAMP BRI E ROIEIEER PRICE FHRZNE O P ENIRHE
Z, KIEEDISTINCT , AtITEPRHEIEEEE,

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
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SELECT STREAM ticker_symbol, STDDEV_SAMP(price) AS stddev_samp_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_@@1".ROWTIME - TIMESTAMP
'1970-01-01 00:00:00') SECOND / 10 TO SECOND);

&R

E—REBHAREUTRERM

v i
ROWTIME TICKER_SYMBOL STDDEV_SAMP_PRICE ]
2017-03-29 22:23:30.0 AMZM 7.6204384 }
2017-03-29 22:23:30.0 WSsB 5468945 L
2017-03-29 22:23:30.0 JKL 0.08468548

2017-03-29 22:23:30.0 QXL 68.81256

P S e

PR Ny

Al = m L

Rl 2 BEBFEOERRNNIPENSIHRES

LA RGIGE R[5 STDDEV_SAMP BRI E RFIBIEER PRICE FIHBIE O FHNENIRE
£, KRIEE DISTINCT , At ITEHR NI ESEEE.

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

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

SELECT STREAM ticker_symbol, STDDEV_SAMP(price) OVER TEN_SECOND_SLIDING_WINDOW AS
stddev_samp_price
FROM "SOURCE_SQL_STREAM_001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

PARTITION BY ticker_symbol
RANGE INTERVAL '1@' SECOND PRECEDING);

L—REBHENREATRERM
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Y i
ROWTIME TICKER_SYMBOL STDDEV_ SAMP_PRICE i
2017-03-29 20:02:56 683 SAC 1
2017-03-29 20:03.06.692 TGT 1.4704113 j
2017-03-29 20:03:06.692 QAZ 1.86484228 j:l
2017-03-29 20:03:06.692 KN 041636768 I
PR ST e B G R T S R R e e T SR S e R i S W W T Sy R g - —

FESH

o HiKkFr/EEZE: STDDEV POP
« BEERFZE: VAR _SAMP
o BAKAZE: VAR POP

VAR_POP

Bl —AFEHRFHNEMETE ( ZEBBE)
VAR_POP R TITE G :

* (SUM (expr*expr)-SUM (expr) *SUM (expr)/COUNT (expr))/COUNT (expr)

WAER  NT—HAEWEZE , €8 S1ENENEN , A S2 FRENFESF , VAR_POP &
B4 R (S2-S1*S1/N) /N,

EfEA VAR_POP Bt |, iHFELATEI -

o HALREIE null BUESH M A TZ=ER , VAR_POP fFiR[E NULL,

- WMREFERZOVERF A , VAR_POPIEZRSEHHITE. EXTERT , RETBWXAST
EGROUP BY +AE FROWTIMERF7 4 \éﬂﬁﬁﬁﬁﬁﬁﬁiﬂi’%ﬂtto =/, ﬁéﬂmﬂﬁu.b , B
ZASTK , B FaxBEMT. BXEZER , HSRR _'Ii_l?z‘&
+ fEFGROUP Bv%@mﬁéuﬁiﬂ%ﬂ@ﬁéguqﬂﬂ’mo BEXEZER , BZHERIED (£A
GROUP BY IR & ) »
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« WMREEMZOVERT A , VAR_POPU T EN DB BREZEE , SRR
- FAOVERFAMNENERNERIEOPLET. AXEZEE , BZRBEIED

BE

VAR_POP ( [DISTINCT | ALL] number-expression )
W
ALL

EmAEFTIEESEE, ALL RRIAE,

DISTINCT
ERASTHRESE,
T~

Tl ESE

J«)\T/T@JE?#ZIK@T?—?&E% ZBIEE R Amazon Kinesis Analytics FF & A R IERF A4S H—

o BIETEATA , BEE-NISHEABRETIER AN Amazon Kinesis Analytics R F'Fﬁfzro
Tﬁ’iﬁﬂﬂﬁﬂﬁ *ﬁf‘ﬁﬁhrﬂ]m%mﬁﬂ ZTERM AR , 125 Amazon Kinesis Analytics FF X &5
S ODNIE 1=

BERUT RN R IR ERIES.

(ticker_symbol VARCHAR(4),

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

R BERFEOERANIIRHEAEE

LA RGIERINMEE A VARPOP B BRI E RGIBIEEM PRICE 3N RFBEOFHNEMEETE, X
F}SE DISTINCT , AititEHRHETEEEE,

VAR_POP 255
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/8 STEP ( #%&)

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, VAR_POP(price) AS var_pop_price
FROM "SOURCE_SQL_STREAM_001"

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

£/ FLOOR

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, VAR_POP(price) AS var_pop_price
FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_00@1".ROWTIME - TIMESTAMP
'1970-01-01 00:00:00') SECOND / 10 TO SECOND);

&R

L—REBHENREATRERM

Y ;
ROWTIME TICKER_SYMBOL VAR _POP_PRICE
2017-03-29 22:21:40 275 BNM 0.0 ]
2017-03-29 22:21:45.29 PJN 0.0 1
2017-03-29 22:21:45.29 WM 0.0
2017-03-29 22:21:45 29 PPL 0.0
e e o o o b L g e e R ot B B o B o e
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Rl 2 BEBFEOERNNIPHNENSELTE

AT REERINAIGEA VARPOP BB E RAIBIBEEMN PRICE FIMNBIIBEOHRMNEMNEALTE, X
SE DISTINCT , AttitENEBEEEE,

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

var_pop_price REAL);

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

SELECT STREAM ticker_symbol, VAR_POP(price) OVER TEN_SECOND_SLIDING_WINDOW AS

var_pop_price
FROM "SOURCE_SQL_STREAM_001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

PARTITION BY ticker_symbol

RANGE INTERVAL '10' SECOND PRECEDING);

L—REBHENREATRERM
A g

ROWTIME

2017-03-29 20:26:00.258
2017-03-29 20:26:00.258
2017-03-29 20:26:00.258
2017-03-29 20:26:00.258

1
R T N YW F S M i S g SR WO S G e SRt S PR W Ty —A-A—j

o HiKkFr/fEEZE: STDDEV POP

o BEARFRHEE: STDDEV_SAMP
o HEAXRAZE: VAR SAMP

TICKER_SYMBOL

QxZ
ALY
AZL
BMNM

VAR_POP_PRICE J

0.0 3
0.0 1
0.0 1
0.0

VAR_POP

257
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VAR_SAMP

REHFRIIE null REFEARGE (null EHRZEE).

VAR_SAMP R TIHERE :

* (SUM (expr*expr)-SUM (expr) *SUM (expr)/COUNT (expr))/(COUNT (expr) -1)

BEZ , NTF—4AAENEnIE , F/H S1ERENF , /A S2ERERNFESF , VAR_SAMP &R
E5 R (S2-S1*S1/NY/(N-1),

EEA VAR_SAMP Bt |, iEFZLATEIM :

o Y AELEIE null ZIERT , VAR_SAMP JFiRE NULL, INREBHER null REBE—IMTENBALE |
| VAR_SAMP $i&[E] null,

o MREBFFEAZOVERF A , VAR_SAMPIIZRSHEITE., EXMERT , REEHHSAE
EGROUP BY THETROWTIMEN RO ERNERITHEFRER. BN , ZHRLRE , EHFK
mAEER , B R L5 HE[TT. BEXEZER , FSRREEE :

- FFGROUP BYTAMEBEOEZHIAERREOFMNT. BXEZELR , FSRRIED (FH
GROUP BY HIERE )

- FEHOVERFAMBEONERNERIEOTLET, EXEZELR , BSHEEIEN
1BE
VAR_SAMP ( [DISTINCT | ALL] number-expression )
BH
ALL
EMmAEFEEESEE, ALL 2ERIAE,

DISTINCT

ERAEPHRESE,
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Amazon Kinesis Data Analytics
el
T BESE

sQL &

J«)\T/Tﬁﬂgﬂ:ﬁﬂxﬁﬁ?&ﬁ% ZEIEE R Amazon Kinesis Analytics FF R A RIERF AT —
o BEETBANTRA , BEE—NIEEARETIER AR Amazon Kinesis Analytics N AR F. E

Tﬁ’iﬁﬂﬂﬁﬂﬁ TR AREFMEERGIRFRTERAR , 28 Amazon Kinesis Analytics 7 X E1E5FE
R A TIE™,

BERUT RN REIREBIES.

(ticker_symbol VARCHAR(4),

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

R AERIEOEWANSIIPHERSTZE

LAF RGIERIMAIfE A VAR_SAMP EN¥R ¥ E R Bl B3RS H PRICE JIRR3N E O P ERMFEERST =,
AIETE DISTINCT , At it EP RIS EEE.

{8 STEP ( #%)

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, VAR_SAMP(price) AS var_samp_price

FROM "SOURCE_SQL_STREAM_001"

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

f£/A FLOOR

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
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SELECT STREAM ticker_symbol, VAR_SAMP(price) AS var_samp_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_0@1".ROWTIME - TIMESTAMP
'1970-01-01 00:00:00') SECOND / 10 TO SECOND);

%R
E— IR RS T AR

v ]
i
ROWTIME TICKER_SYMBOL VAR _SAMP_PRICE 1
2017-03-29 20:16:30.0 DEG 0.3784485 i
2017-03-29 20:16:40.0 WMT
2017-03-29 20:16:40.0 QX2 12260.502 ‘
2017-03-29 20:16:40.0 MFLX 3
I Y S e — _.-.hu-n--.-_g...--q__p......‘.-_.n-l-s._.ul—j

w2 BEBIEOENANIIPHNENFEERLTE

AT RBERINAIE A VAR_SAMP BRI E ROIZIEER PRICE FIM BB O RN ENERST ZE,
RIGE DISTINCT , AtitE B EEEE,

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

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, VAR_SAMP(price) OVER TEN_SECOND_SLIDING_WINDOW AS
var_samp_price

FROM "SOURCE_SQL_STREAM_001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

L—REBHENREATRERMY
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Y b
!

ROWTIME TICKER_SYMBOL VAR_SAMP_PRICE

2017-03-29 20:19:08.09 TBY 31.234375

2017-03-29 20:19:13.008 WMT 0.47392834

2017-03-29 20:19:13.008 SAC

2017-03-29 20:19:13.008 CRM 021777344

B e I

BESH

o HiKkFr/fEEZE: STDDEV POP
o BEAFREZE: STDDEV _SAMP
o B{KAZE:VAR POP

AN E SQL KK

ARF5 ) EFIER T Amazon Kinesis Data Analytics E#% SQL B9 R4k Ihae,
£

« LAG

- BREHK

* NTH_VALUE

LAG

LAG BREIAEE AP HEIEFK B N FIERHRER (HlNFH ) HRE. REENMIAEEHZHE
NFHEEFRTITEN, WRREXHEMNIZE , LAG 2R HEREREENRINKZERN. LAG BEISXK
BV REEEE,

B

LAG(expr [ , N [ , defaultExpr]]) [ IGNORE NULLS | RESPECT NULLS ] OVER [ window-
definition ]

TREALE SQL B 261
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5%

expr

BFEEFIUTEHRER,

a

EERNHRICEZARIEEH. MUR 1.

defaultExpr

5 expr HERENFRER , MREHMICHK (EHBNCKZAE n) FEEOZHA , WEEZFRER,
MRRIEE , WALTEOINSBHERE nulls

® Note
defaultExpr RiER T2 ERMIFRIZE R SEZER null B,

IGNORE NULLS

— N FH, EREEERERBENFITEZE, S0, RIREH LAG(expr, 1), #EE-FiEXKE
B null 1 expr B, BEE , BEHZANEZFRISFEK , KILKH,

RESPECT NULLS
—NF4a, CEEEHRERBEMNITEZE. LITHRHRIATH,
OVER window-specification

— MR AR R ESEE AR RIEFBN FA, EOMTECRPIERZONS FR (EHESEE
EEEAGE S B

=~
MR IESE

DT RAIEF ROIBRERIEE , FER (Amazon Kinesis Analytics FF R A R1ERE) HHAILI M —
Hr. BEETEANTH , BEE-—NIEELARETER AR Amazon Kinesis Analytics M AR 7.

LAG 262
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E TR ABIE Analytics M AR FMEE RAIRERBH AR , 556 (Amazon Kinesis Analytics
FRAGIERE) FHAMES,

BER U T RN R EIREHBIES.

(ticker_symbol VARCHAR(4),

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

Rl 1 & OVER FHHIREFIENIEKHHE

L RBIF , OVER FAF S KRHHIZRKERUE "' 4t ESEEER. BE , LAG HBNEES
ERFABHE 2 FIEFPREMEE , R price H null, MBI IEF,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
price DOUBLE,
previous_price DOUBLE,
previous_price_2 DOUBLE);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
price,
LAG(price, 1, ©) IGNORE NULLS OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' MINUTE PRECEDING),
LAG(price, 2, ©) IGNORE NULLS OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' MINUTE PRECEDING)
FROM "SOURCE_SQL_STREAM_001"

E—REBMEAREUTRESRL.

4

v :
4

{

~

ROWTIME TICKER_SYMBOL PRICE PREVIOUS_PRICE PREVIOUS_PRICE_2 }
2017-05-15 22:48:45.929 DFT 74.61000061035156 72.84999604624218 725 ‘j
2017-05-15 22:48:50.901 0P 107.80999755850375 108.73900786376953 110.80000305175781 f
2017-05-15 22:48:50.901 NGC 4.619999885559082 4.550000190734863 4.510000228686816836 f
2017-05-15 22:48:50.901 NFLX 101.54000091552734 101.76000213623047 102.19999694824219 :
—

B Y= PP aa— T S o PP R — P g
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AE
LAG 7= SQL: 2008 ¥r/EH —F 5. ©=RAmazon Kinesis Data Analytics M AR
LRI TS

MONOTONIC(<expression>)

Streaming GROUP BY ERZ7ERERFEDE P RERVERER. EREANE—RFHR
ROWTIME, BEXEZER , BRI L AREAXNAZES :

MONOTONIC B AFEFHAEREIRASLFEN , NERNEH GROUP BY BB FEHIZKRIER
ER 4R,

MONOTONIC E#IHEHSBHEREER ( S ESHNREMEF ) .

B FREARFEE MONOTONIC F , AT S ZREXNEELARIERIEH , ELARIEREN ,
HEXKEFTLHEFE, fla, MREE-— I HRITENTHMEARNTR LINEITEMS , ¥ EZEE
T MONOTONIC (orderld) , MIFE{TH B ERPRIELN ., WRITE 1000 BITEWTHE , R
BRITE 1001 WITIE , RERITE 1005 WTTE |, BIEET T, MRYAFTE 1001 BE
WEm (B, iTETBS%Z R 1000, 1001, 1005, 1001 ) , MEIEEN. B, THEFHFR
987, 974, 823 F[REEM , BUTTHMHEFIIERIEEN :

+ 987, 974, 823, 973
« 987, 974, 823, 1056

FHAREANKIXNATURE  EEEFERIRF.
EEE , MONOTONIC HE X IER GROUP BY MG RATEEMN.

MRFANEFNRERNTZLEN (B, MRS XIEREHBETLR ) , WAFRHFEE Amazon Kinesis
Data Analytics B91T

MAER  MREEEENKREAZ LA , AT LEH 2 FEHAEE Amazon Kinesis Data
Analytics FZRABXM N R RERER.

BR A MREHET , HEHEREIXAMBNENAFTEARFIMNEFZTAAF , NAERLHIABEER
FIWLE R, Amazon Kinesis Data Analytics E3% SQL fFEFRNES , BAKEXZRLFEN. ER ,

SRR 264
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MREXLEFRELFN , ML EZELXBEEHL™4EM Amazon Kinesis Data Analytics 177 , EIt4
RAURET ST HE,

NTH_VALUE

NTH_VALUE(x, n) [ <from first or last> ] [ <null treatment> ] over w

Hep
<null treatment> := RESPECT NULLS | IGNORE NULL
<from first or last> := FROM FIRST | FROM LAST

NTH_VALUE NBEAAFRE—NMHKRE—MEIRE x BWE n ME, BRIAAE—. MR <null treatment>
IRE N IGNORE NULLS , NI BUFAE TTEET Bk nullo

MREOPHTHRARURERE n ME , NZEBGEE NULL,

FRIBEMEREK
AF5 h iy EBIR T Amazon Kinesis Data Analytics [E1% SQL =R MIBREHK.

&

- FRAKE/FHKE
INITCAP

LOWER

« OVERLAY

« POSITION

« REGEX_REPLACE
« SUBSTRING

+ TRIM

« UPPER

PRAREFRRE

CHAR_LENGTH | CHARACTER_LENGTH ( <character-expression> )

NTH_VALUE 265
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BREFENRASBEENFRHBENRE. IRBWASHNZE , MREZEE,

5l
1 1 3
CHAR_LENGTH( 'one"')
[ ] 0
CHAR_LENGTH('")
CHARACTER_LENGTH( 'fred') 4
CHARACTER_LENGTH( cast (null as null
varchar(16) )
1 1 16
CHARACTER_LENGTH( cast ('fred' as
char(16) )
PR

Amazon Kinesis Data Analytics E#& SQL X% #A[1EH USING CHARTERS | OCTETS ¥, X&
SQL: 2008 #rEE & it

INITCAP

INITCAP ( <character-expression> )

BEHATHENERIES  EENAZKIBHEANE N ZEEONAETE , FIELBTHIN
=

el

B g3
INITCAP ('8/MNE— [EtTe R BEAER') FNEFRIGNKE

INITCAP 266
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(@ Note

INITCAP BEIEF = SQL: 2008 #R/HEM —E 7. & =/Amazon Kinesis Data Analytics M A2
Fo

LOWER

LOWER ( <character-expression> )

HFREERAMBNEZR, NRHWASHNZE , MWRE null ; MRBASHEANZFHE , WEEZE
FRE,

5l

BRI gGR

f2{K (‘abcdefghi123') abcdefghi123
OVERLAY

OVERLAY ( <original-string>
PLACING <replacement-string>
FROM <start-position>
[ FOR <string-length> ]

)
<original-string> := <character-expression>
<replacement-string> := <character-expression>
<start-position> := <integer-expression>
<string-length> := <integer-expression>

OVERLAY HBATHE— N FHESH ( RAFZNS ) N —BoBRNF-ANFZHESH ( BRFEH
£)o

BENERTNERBFHEFEEBERZNENFTHVE, IENFHERESHRERERFHRT
RHENFHHR (WRREE , MRMANERFZHENRE ) . IRBRFZTEPNFTHS TRIEFRS
RRREFR , MAUE IR R F Ao

LOWER 267
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MRBERVEXRTREFABNRE , WAFEHMERZFET, MREHNVENT 1, WERFZH
B (1-RBIBVE ) FRAFEETER  ERFHABNERAFTEL (SR TENTRH ) .

MRZHFEKENTFE , NE5IARE,
WRFEMB AR null , MR WBH null,

e
B &R
BN (12345 E 1 FH 'foo' ) foo45
& ('12345' M\ 0 FRE 'foo' ) foo345
B0 (12345 BB -2 FH foo') f0012345
|0 (12345 HE 4 S oo’ ) 123fo0
BN (12345 E 17 H#Y 'foo' ) 12345foo
B0 (12345 2 FHY foo' HE 0) 1f002345
BN (112345 5% 2 HH foo' BB 2) 1fo045
Zn ('12345' fF 2 HHY 'foo' HIE 9 ) 1foo

BR %l

Amazon Kinesis Data Analytics T ¥ SQL: 2008 HE XK A& FEH F%F | OCTETS 74 ; fURIZfE
B =%, Strict SQL: 2008 X ERFBHRME/NF 1 BEZELER  MARLRITH, XESHHETEM
St

POSITION ( <search-string> IN <source-string> )
search-string := <character-expression>
source-string := <character-expression>

POSITION HEBEE-MRASH (RFZHHE ) FEREF—NMAASH (BRFHFHR )

POSITION 268
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WRERFHEPRIBRFRHSE , I POSITION BREERFHREE - NPLEFANFRUE ( FERH
TR ) . MRERFHREZFZHE , Nl POSITION &RE 1,

MRKTEERFZAE , U POSITION 3RE 0,

MRERFHFRIFEFZFRENZE , I POSITION REZE{E,

]|
B gZR
158 ( “1234FindmeXXX” il “HR & ) 5
& ('1234not-HereXXX'HH “&I;” ) 0
8 ('1234567 K9 '1") 1
1B (1234567 iy 7" ) 7
158 (1234567 HKg ) 1

PR

Amazon Kinesis Data Analytics E3% SQL 73X #F SQL: 2008 FE XMW AIIEEHF R | OCTETS F
a4 ; NBRREAFH. X5HRETEMI,

REGEX_REPLACE

REGEX_REPLACE AZAfFRHHEBMFF/AE, BRELT Java REXNE,
java.lang.String.replaceAll(regex, replacement)

EE

REGEX_REPLACE(original VARCHAR(65535), regex VARCHAR(65535), replacement
VARCHAR(65535), startPosition int, occurence int)

RETURNS VARCHAR(65535)

REGEX_REPLACE 269
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e

original

EXHMITENREXBENZFE,

regex

ERHEMHENRER. MR regex WHRIBE original WEBRTE |, MFEEIRFTEAEIR.
replacement

BRENKEIANWFHEERAFHEHETE, R replacement BI4REE 5 original 3 regex I4RIET
EE , NFEERREAHR.

startPosition

EERMW original FRFBFMNE—NFER, WR startPosition /M F 1, MPFELIRAEAHEIR. MR
startPosition XF original B9+ E , NFRE original.

occurence

BN G regex RIEXNCENZRFEHRE, R occurence I 0, NN ERFTETE regex W FF
£FE, R occurence MF 0, NIFE4LEIRFBEAEIR.

5l
THIBIESE
LT REIETF ROIBRESRESE , FER (Amazon Kinesis Analytics FF X A RIEE) HHAIEIN—

il

EZTEBANRA , BEE— NI ERARETIEE ATRE Amazon Kinesis Analytics NREF. E 7T #
A 812 Analytics NARFNEERFIRERBRAR , 28 (Amazon Kinesis Analytics FF & A
RAIERM) FHAME,

SERUT R REIREHRES

(ticker_symbol VARCHAR(4),

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

REGEX_REPLACE 270
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M1 RRFRRRNEFRREERNNE

HHRFIH , R sector FRANAEFRHEHMEENREATLE , N EMEFEER,

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,
CHANGE,
PRICE

FROM "SOURCE_SQL_STREAM_001"

— Rl EERERATRRRLL.

'TECHNOLOGY', 'INFORMATI

T

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 PJr RETAIL

——— | e b g o Pt et b ot bt b et
=z
=

REGEX_REPLACE A& SQL: 2008 #r/EH —

ON TECHNOLOGY', 1, 0);

A
CHANGE PRICE

0.72 3216

2.26 268.77
0.06 4473

-0.09 7.94

S S SR

> 'E s Amazon Kinesis Data Analytics Studio

MRMESHE N null , M| REGEX_REPLACE iR[E null,

SUBSTRING

SUBSTRING ( <source-string> FROM <start-position> [ FOR <string-length> ] )

o Bl s e o P o e e, . i

SUBSTRING
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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 REIE - M SHHEENRFHEN —82. REM start-position WEHE -5
regex-expression B LElH TR KT 1R,

WMERA string-length IEE—ME , M{UREZBENFZF, MRFHFEHRTHFERTS , I RIRE
FTHFR. WRKIERE string-length , ZFHFRKERIANFAZTHBENRREKE,

MRBHRAUENT 1, WFRBEVERRN 1, FRERERDN (1-BEBYE ). BXTH , FSHAT
Mo ﬂﬂﬁiﬁfinﬁk??—ﬁ%qﬂﬂ’ﬂ?—ﬁﬁ : :R-&JE;}%UJ 0, WERNZEFRFER,

S

source-string
ATERNVEHENREXCEINFRFH,
start-position

ER[E Y source-string B8 —NZ%RF, IR start-position XF source-string BIKE , N
SUBSTRING 1B E null,

string-length
EIR[E Y source-string B F & ¥
regex-expression
E L H M source-string IREIN FR/FEN, [UREZE—/NTHEIT,
pattern
BEUATHEN=ED FHER :
- ERREN FENTREZOERNFRS
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- REHFFRFER
- EEREN FEFERZEERNFRS

XERTENES () MEENSISFRETRN. AREZER,

e

FROM/ FOR

B R

FFRFR (M 3N 4 19 '123456789" )
FEFER (M7 4 19 '123456789' )
FE/HE (RE -1 #9'123456789'# A 4 )
FFRFEH ('123456789' M6 EHR 0)

TFRFE (M 8N 4 19 123456789' )

FROM Regex

B ER

SUBSTRING(TECHNOLOGY' FROM 'L[A-Z]*)
SUBSTRING(TECHNOLOGY' FROM 'FOO')

SUBSTRING('TECHNOLOGY' FROM 'O[A-Z])

#HiE

B %R

FFRFE (123456789, 3, 4)

&R

3456

<empty string>
12

<empty string>

89

i

LOGY

null

OL

ES P LA T Similar...Escape Rl

SUBSTRING
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B ZR
SUBSTRING('123456789', 7, 4) 789
SUBSTRING('123456789', 10, 4) null

Similar...Escape

i

B ER

SUBSTRING('123456789' SIMILAR '23#"456# 456
"78' ESCAPE '#)

SUBSTRING('TECHNOLOGY' SIMILAR 'TECH NOLO
%"NOLO%"GY' ESCAPE '%")

3 r
VE\

N2

« Amazon Kinesis Data Analytics B3 SQL X1 SQL: 2008 FE XK Wik “BERHFH | ML F T~
%M. RXEH USING CHARACTERS,

- BIEZSIHA SUBSTRING B E—ME=REX (HEAEUNRERX , FARESHFR FROM...
FOR ) & SQL: 2008 #r &K —E89 . ©1f12Amazon Kinesis Data Analytics K E & SQL 7 E#

_%Bﬁj\o

TRIM

TRIM ( [ [ <trim-specification> ] [ <trim-character> ] FROM ] <trim-source> )
<trim-specification> := LEADING | TRAILING | BOTH
<trim-character> := <character-expression>
<trim-source> := <character-expression>

TRIM RIEEBIHSE ( Bl LEADING, TRAILING = BOTH ) HWHLE , NMEBLRFERFRITFLF/HER
HiBRIE EIE B FRFHEHl, MRIEET LEADING , N{XHBIBRRFZRFRFLEENEEERF, WRIEE
T TRAILING , N{XBIBRRFHFEREEENEHFRF, MRENIEET BOTH, AETLEHK 785
WEAR , MFMNRFRENILNERRBREED,

TRIM 274
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MRRABEEBHEFH , WRANEZEZH (e RAAWEA—IMMEFH  EEZFHRIKER

B 1NEHANERFELSHRE,
WRE—HANRN null , NRE null,

el

B3 &R

TRIM(' Trim front and back ') Trim front and back

TRIM (BOTH FROM ' Trim front and back Trim front and back

)
TRIM (BOTH ' ' FROM ' Trim front and Trim front and back
back ')

1 . g
TRIM (LEADING 'x' FROM 'xxxTrim Trim fIOﬂtXXX

frontxxx')

1 5 1
TRIM (TRAILING 'x' FROM 'xxxTrimx xxxTrimxBack

Backxxx"')

1 < 1
TRIM (BOTH 'y' FROM 'xxxNo y to xxxNo y to trimxxx

trimxxx"')

UPPER

< UPPER ( <character-expression> )

HFRBHFRANFMBEARBEFR. URHBASHERN null, WERE null ; IRBASBAZZHEE , MIRE

PR,

UPPER

275
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=~
B3 &R
EBR (‘abcdefghi123') ABCDEFGHI123

UPPER 276
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BRI % Kinesis Data Analytics NFARRFHEE. , 2K Kinesis Data Analytics FF & A R 18/,
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R EVIE A

T&%IH T B Amazon Kinesis DataGraphic Datails SQL % £

Ko

« APl fRZ : 2015-08-14

« DRMHEEFHBEH 2018 £ 3 A 19 B

B
¥THY HOTSPOTS B %K

Stream-to-stream JOIN R4l

¥THY TSDIFF B %K

¥7#9 RANDOM_CUT_FOREST_
WITH_EXPLANATION Bk

¥T#Y REGEX_LOG_PARSE &
£

BREA

#HY SQL ¥

L

ERMIRE A RBIBEDHEXZR
ENXENES., AXESE
B, S FEHOTSPOTS :

JOIN -T—’?ﬁl’-ﬂﬁ’h'\{ﬂo BXE

ZELE , BSRAMAZRK
FRENFA /N 1B 2 (| Y =

. BREZER 75
FITSDIFF :

TRERERTBLTRE
FEREES, BXRESE
B , i#ZHRANDOM_CU
T_FOREST_WITH_EXPL
ANATION :

MR 7 RF & IR EXE Y
KRN LEED, AXEZE
B , 5 MREGEX_LOG
_PARSE :

FERFIMEEMEN

AN
STEP, LAG, TO_TIMEST
AMP, UNIX_TIME

—IREMURN XN ERE

B

2018 3 A 19 H

2018 2 A 28 H

2017 £12 A 11 H

2017 €11 A 2H

2017 £8 A 21 H

2017 £8 A 18 H

20178 A3 H
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EK

#ism

L

STAMP, REGEX_REP
LACE , AR pnxs
SUBSTRING RV IENFREX X
=

X 2 Amazon Kinesis Data
Analytics SQL S Z {5 E —
MRA,

B

2016 £ 8 A 11 H
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AXETHRBERE, EARXANBEREBERERXFEER , W —EUERXEXX RN,

cclxxx
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