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* Oracle Database 12c Release 2(12.2) New Features

—BigData BV AT LAV IS AN IF ¥
http://docs.oracle.com/cd/E82638 01/NEWFT/GUID-6213395A-CFDD-4D42-8970-
FSFAO62CCAFA.htm#GUID-08A71091-FO01B-4B6B-B64D-7C10D1846EB3
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* Oracle Big Data SQL Online Documentation Library Release 3.1
— Overview
http://docs.oracle.com/bigdata/bds31/index.html

* Big Data SQL Installation Guide

— Changes in Oracle Big Data SQL 3.1

http://docs.oracle.com/bigdata/bds31/BDSIG/preface.htm#GUID-012827C4-FE2A-
4946-9588-D5D210C19661
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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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Strategy

Our long term vision and strategy for
data warehousing and big data
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* Oracle T—AR—X L. TILFETIL
KR ZEHR—bk .
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~ JSON A

— Text =

— Graph & Spatial .
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* Oracleld, BRRIGEUTILETILD
T—RANTEHHR—bk

— Relational - Spatial
— Key/Value - Graph
— XML - OLAP
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One Fast, Secure SQL Queries over All your Data

™

5]  spring S e O @ é g W%JB B

Graph Python node.js Java REST

Oracle SQL

N\ Future
ORACLE" &
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Logical Data Warehouse
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2. BigData BlGEDHE
—MEILLNR—R 241 A: HW, data management, tools, applications
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SQL access to all your data using Big Data SQL

http://www.oracle.com/technetwork/database/bigdata-appliance/oracle-bigdatalite-2104726.html
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= Oracle Big Data Management System

%) Access
& Secure

il Analyze

v Access Any Data

QBRI
SRURARBL/Y
REIEE N
RNELHER

MODEEEEE

AEERNER

» Create Big Data SQL Enabled Tables

» Query Complex Sources

release 1.0 Set Screen Reader Mode On

BEEFHENE
NUDEEERN

NELER
HAOEEERNS
SEE MRER

/8] [ EIEN

1

\1 17

R anonymous

Personalized recommendations (NoSQL)
Clicks, ratings & comments (JSON on Hadoop)

Revenue from purchases (Oracle Relational Data
Warehouse)

Example: Click data in its raw format.
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due @

B File Browser

ACTIONS

Il View as binary

& Download

B View file location

2 Refresh

INFO

Last modified
Dec. 30, 2014 8:25
a.m.

User
oracle

Group
oracle

Size
31.0 MB

Mode
100644

Query Editors v

Data Browsers v

#A Home

Workflows v

Search v Security v I File Browser = Job Browser &} oracle v

Page 1 to 1 of 7949 M« » M

/ user/ oracle/ moviework / applog_json/ movieapp_log_json.log

{"custid"
{"custid"
{"custid"

{"custid":
{"custid":
11143971, "movieid"
11253676, "movieid"
:1351777, "movieid"
11143971, "movieid"

{"custid"
{"custid"
{"custid"
{"custid"

{"custid":
11067283, "movieid"
:1126174, "movieid"
11234182, "movieid"
:1067283, "movieid"
11377537, "movieid"

{"custid"
{"custid"
{"custid"
{"custid"
{"custid"

{"custid":
{"custid":
:1354924 , "movieid"
11036191, "movieid"
11363545, "movieid"

{"custid"
{"custid"
{"custid"

{"custid":
{"custid":
:1399170, "movieid"

i oaa rvea—

{"custid"

T

11185972, "movieid"
:1354924 , "movieid"
11083711, "movieid"

1234182, "movieid"
1010220, "movieid"

1363545, "movieid"

1347836, "movieid"
1137285, "movieid"

1273464, "movieid"
1346299, "movieid"

TR N T TR T}

:null, "genreid" :null, "time":"2012-07-01:00:00:07", "recommended"” :null, "activity":8}
:1948, "genreid":9,"time" :"2012-07-01:00:00:22", "recommended"” : "N", "activity":7}
:null, "genreid" :null, "time":"2012-87-01:00:00:26", "recommended"” :null, "activity":9}
:11547,"genreid":6,"time":"2012-07-01:00:00:32", "recommended” : "Y", "activity": 7}
111547, "genreid":6,"time":"2012-07-01:00:00:42", "recommended" : "Y", "activity" :6}
:null, "genreid”:null,"time":"2012-07-01:00:00:43" , "recommended” :null, "activity":8}
:null, "genreid" :null, "time":"2012-07-01:00:00:50", "recommended"” :null, "activity":9}
1608, "genreid":6, " "time":"2012-07-01:00:01:83", "recommended” : "N", "activity":7}
:null, "genreid" :null, "time":"2012-07-01:00:01:07", "recommended"” :null, "activity":9}
127205, "genreid":9,"time" " “BA-(1-18" "
11124, "genreid":9 ‘\\\\
:16309, "genreid":
111547, "genreid":
:null, "genreid”:
:null, "genreid":
:null, "genreid”:
:null, "genreid":
:null, "genreid”:
:null, "genreid":
:2?2@5,"genreid":\T\‘¥ 4‘///
:null, "genreid”:nu

1424, "genreid":18,"time" :"2012-07-01:00:05:02", "recommended" : "Y", "activity" :4}

:null, "genreid”:null, "time":"2012-07-01:00:05:34", "recommended” :null, "activity":8}

aended" - "¥" "artiwvitu"-71

HadooplZ A>T\, V)V BEREDISONI7AILTTY ,

BRRGEEIRAGBREISHLT HRRGT7 I avEL
=0T MNEEE SN TLVET,

5 3 3 3 3 3
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Oracle Big Data Management System 8 anonymous

Access
» Access Any Data

Secure

@ Create Big Data SQL Enabled Tables

Analyze
1)y BREDHDFSIZ7 2t X9 %1=8 D O0racleDDL LaAUE®DNoSQLIZ 7 It R 9 BT=8 D O0racleDDL
CREATE TABLE movielog_t CREATE TABLE recommendation_t
(click VARCHAR2(4@@@)) custid NUMBER,
ORGANIZATION EXTERNAL sno NUMBER,
(TYPE ORACLE_HDFS genreid NUMBER,
DEFAULT DIRECTORY default dir movieid NUMBER )
LOCATION ('/user/oracle/moviework/applog_json/') ORGANIZATION EXTERNAL
) (
REJECT LIMIT UNLIMITED; TYPE ORACLE_HIVE

DEFAULT DIRECTORY default_dir
ACCESS PARAMETERS
( com.oracle.bigdata.tablename:moviework. recommendation )
)
REJECT LIMIT UNLIMITED;

» Query Complex Sources @EEEO)Hadoop(HDFS)J:0)77’()1/(:*9%/(\
ORACLE_HDFS7 VAR SA/N\EFE-T, S i REERE
HZE T, Oracle DBWSHEIZT VAT HEMNAIEEIZY
F9,

1554 NoSQLIZDWTHREETT .

KCFI’Uf)“Big Data SQLT9Y , Jlg

release 1.0 Set Screen Reader Mode On

Logout




Oracle Big Data Management System

» Access Any Data
» Create Big Data SQL Enabled Tables

@ Query Complex Sources

R anonymaous Logout

Query Clicks (JSON) Query Recommendations (NoSQL DB)

SELECT
m.click.custid,
m.click.movieid,
m.click.genreid,
m.click.time

FROM movielog_t m

WHERE rownum < 2@;

Custid Movieid Genreid
1185972
1354924 1948 8
1083711
1234182 11547 3]
1010220 11547 3]
1143971
1253676
1351777 608 3]
1143971
1363545 27205 9
1087283 1124 9
By 74 1E2N4 AE

Time

2012-07-01:00:00:07

2012-07-01:00:00:22

SELECT =
FROM recommendation_t
WHERE rownum ==28;

Custid

1024438 121

1024438 196

1024498 AR

Movieid Genreid Sno

11 1

11 1

2012-07-01:0
2012-07-01:0
+£9,

2012-07-01:(

2012-07-01:(

" H B =518 (movielog_t)I=

Oracle Database12cDHEREIZ XY . JSONT7AILE O T B

2012-07-01:( ':/\O_X._Ggij—o

20120701 BDSIZPRS I DBEISONAR 7 ELTHRIALE-ES THE

0ot MISONY I (XA BETT .

2012-07-01:

2012-07-01:00:0T"2w

LT, HTY—ZETTE

=t X Day2MDev Tooltzwiar TSR /

A1 20701000128

1024438

20

10911 11 1



Oracle Big Data Management System Q anonymous  Logout

Access .
» Oracle Data Redaction Over Customers Table

Secure

@ Define Redaction Policy Over Data in HDFS and NoSQL DB

Analyze

BEGIN

— JSON file in HDFS

DBMS_REDACT.ADD_POLICY (
object_schema => 'MOVIEDEMO',
object_name => 'MOVIELOG_V',
column_name == 'CUSTID',
policy_name => 'movielog_v_redaction',
function_type => DBMS_REDACT.PARTIAL,
function_parameters => '9,1,7',
expression => '1=1' );

— Recommendations data from Oracle NoSQL Database
DBMS_REDACT.ADD_POLICY(
object_schema => 'MOVIEDEMO',
object_name => 'RECOMMENDATION',
column_name => 'CUSTID',
policy_name => 'recommendation_redaction',
function_type => DBMS_REDACT.PARTIAL,
function_parameters => '9,1,7',
expression => '1=1' );
END;
/

» Query Redacted Data

JE 3V DERELRRETY .




Oracle Big Data Management System Q anonymous  Logout

» Oracle Data Redaction Over Customers Table

» Define Redaction Palicy Over Data in HDFS and NoSQL DB

Analyze

@ Query Redacted Data

Clicks Recommendations
Custid Movieid Genreid Time Custid Movieid Genreid Sno
9999999 - - 2012-07-01:00:00:07 9999999 121 11 1
9999999 1948 9 2012-07-01:00:00:22 9999999 196 11 1
9999999 - - 2012-07-01:00:00:26 9999999 435 11 1
9999999 11547 6 2012-07-01:00:00:32 9999999 488 11 1
9999999 11547 6 2012-07-01:00:00:42 9999999 857 11 1
9999999 - - 2012-07-01:00:00:43 9999999 956 11 1
9999999 - - 2012-07-01:00:00:50 9999999 1273 11 1
9999999 608 6 2012-07-01:00:01:03 9999999 8367 11 1
9999999 - - 2012-07-01:00:01:07 9999999 9346 11 1
9999999 27205 9 2012-07-01:00:01:18 9999999 9836 11 1
9999999 1124 9 2012-07-01:00:01:26 9999999 10539 11 1
9999999 16309 46 2012-07-01: |) 9“ 7 N LN .
w3 =custid
9999999 11547 6 2012-07-01:
~ ~ A7-01- £ =
oo 524 fDFEEIOINETEETT
9999999 - - 2012-07-01:0

i1-15 Mext p 1-15 I\sz



(fHE) ZUvI B+ E XSQLTCEALRDITTES?
R LZESHEEBEEEIET (RFMP )

IHE V—2R A9 5B

Recency: BEEMNRZRICH A M7V ALI-HE V)5 B FE NTILE (5) over (order by max(time))

Frequency: b1 E TOBED T ITA(ET14- L)L 1) i EE NTILE (5) over (order by count(1))

Monetary : BEE IV HEL-€%E 50 NTILE (5) over (order by sum(sales))
T HHEEEREM) ~_ HHEHEHRFM)

|{} RFM_MONETARY

RILYAMNITIOEALTOWVEWEERE 5

B OY AFTRRELEISHE DY A+ (Recency® A7 HYMEL . Monetary®D A7

THALTLWAER DN AEER

ORACLE’
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(fHE) ZUvI B+ E XSQLTCEALRDITTES?
R LZESHEEBEEEIET (RFMP )

IHE V—2R A9 5B
Recency: BEEMNRZICH A M7 OEALI-HE 2w B FE NTILE (5) over (order by max(time))

[ Frequency: b1 E TOBED T ITA(ET14- L)L 1) i EE NTILE (5) over (order by count(1)) ]
Monetary : BEE IV HEL-€%E 50 NTILE (5) over (order by sum(sales))

NiEX,. A——EBBOLA—FHEHIDIUIT.52DT IL—TIZHITTLNS
N

)R MNZNA—F =M EGIZTETLE DUV IIEDENTFE . BAETNBAANEBENTLED)
N

HB1—H—HaE (vl a ) 7IEAL TN EZEYETHENH S

ORACLE’
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(fHRR) 7.

c A—H—EBODLY I M EBERRB(/N\E— YT Y)

BEFE+5E E XSQLCEALGDITTES?

299 ERE A—HDITESH
a—Y F7oiar B a—4 tyiavip FHTERR
A Og4> 7/1 10:00 A 1 1657
B g4y 7/1 10:15 /A 2 345
A 2199 7/1 10:16 B 1 XXX
A 2099 7/2 10:02
A 21)w9 7/2 10:05
B .
C 2y 7/2 10:10 B2 2 )— L
1) oBIM 28R LI EZELEHEDIE.
Altyiar e b
(BRE R TULSEIET) v oSN 7iiLy)
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(fHE) ZUvI B+ E XSQLTCEALRDITTES?
c A—H—ENDt YA MEBERE (N I—2TYF )

MATCH_RECOGNIZE B8 %K

22 F—J—F B
PARTITION BY TEREBEIZTIL—=TIZHE|//IN\—T42a kT B
1.T7—3% kRT3 )
ORDER BY IN—T 43V NTITEREBNICIERFF+5
PATTERN BETIVLELRDHZINNI—2EH BETIVNENDHS
=R BLUVEBETIDLENHIITHEEERT S
2EDRRIL—ILETEET S DEFINE INI—U B HEEET HEHZTIEETH
AFTER MATCH —ENRDOh oIy FUy - TORREZBERT 515
FiZEiRTET D
MEASURES TINF—2 Ao —BEEET D
3. AADY—DES MATCH_NUMBER INI—U B RWEERTH1TER D5
CLASSIFIER BEDITIEAT A2/ I—VDERERETH
ONE ROW PER MATCH E—HOEHDYT)—1TERT
4.t DFI . . _
ALL ROWS PER MATCH E—HOTIEIZTAT—ILITELIDRY

ORACLE’
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(FHE) 7UvIERE+5E L XSQLTEALDITTES?
e A—HF—EBD YL a BB ( E— Ty TF )

MATCH_RECOGNIZE B8 %K

SELECT
—_ hoge
1.7 —3%4h Rt 5% FROM hogehoge
FEAEIDEMTEHIZCLT, FRAIZY—F \ MATCH_RECOGNIZE
(PARTITION BY cust_id ORDER BY time_id
3. & jJ )‘:)‘V_o) i % MEASURES MATCH_NUMBER() AS session_id,
‘t’“J:/EI\//'EE(:j_\//QUVﬁ\'MATCH_NUMBER()’L/—Cs — COUNT(*) AS no_of_events,
jj 'j “k b H# FEE] %EE EE % TO_CHAR(FIRST(bgn.time_id),'hh24:mi:ss') AS start_time,
4. & jJ o)fﬁﬂ fﬁ] TO_CHAR(LAST(sess.time_id),'hh24:mi:ss') AS end_time,

w S, o P L TO_CHAR(to_date('00:00:00','HH24:MI:SS') + (LAST(sess.time_id)-
tyavIDE 5~ ') -d_éh\(ONE ROW) N éﬁ: 'I:I:I' FIRST(bgn.time_id)),'hh24:mi:ss') AS mins_duration
$13 B H(ALL ROWS)

ONE ROW PER MATCH
PATTERN (bgn sess+)

DEFINE

QEDRARI—IVEEET D
RDITOREEANA BB URNGSR—tyiarvedd [ —

ORACLE

sess as time_id <= PREV(sess.time_id) + interval '2' hour

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 27



(*ﬁl\ ) 7')‘/74

RTHR

B+

5oL XSQLTEALETITES?
c A—H—F0tYla o MEBEBE(NE—TyTFUY)

{} CUST_ID |} SESSION_ID |{} NO_OF_EVENTS |{} START_TIME |{} END_TIME |} MINS_DURATION

1000050 1
1000050
1000083
1000186
1000299
1000299
1000386
10004398
1000672
1000672
1000672
1000679
1000679

Pod b= L) Ped e b et e e et = B

ORACLE’

208:10:57
413:40:07
14 08:49:22
922:38:43
220:14;49
217:07:25
319:06:04
6 22:58:09
723:46:19
405:31:01
17 16:28:38
1400:34:03
409:47:49

0B:
13:
13:
23:
20:
17:
19:
23:

20:01
50:12
23:30
2B:06
22:55
16:05
20:04
15:01

00:04:35
05:46:52

17:
01:

58:12
3r:39

10:08:31

00:09:04
00:10:05
0d:34:08
Q0:49: 23
Q0:08:06
Q0:08:40
00:14:00
Q0:19:52
20:18:16
20:15:51
01:29:34
01:03:36
0:20:42

/

)9O BEEDTITESIT-OH DRIEFEN
5¢c T L1=4KRE

N%
_Ch b, ElZFrequencyhEN1—H—%
i TES
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Oracle Big Data Management System Q anonymous  Logout

Session Conversions o Recommendation Effectiveness e
@ Sessions @ Purchases @ Interest @ Purchases
Analyze
50
45
40
35
30
25
20
15
I III II- _I-I I-
% & &
NS rz- X
6\ Q & St =
& @& w\\\} cﬁ © %‘“‘ ° =3-~Q \t:?" \«°°
S S @ O & & Q
S @ » ¢
w \?{,t,. '\@ 6\'» _‘\\2\

A—H—FDtyiav#ti ENRFITONELSZHS
= . BEETAILEEL. BEEREINDOITE N IEEN
AJREICEYE T,
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(FHRE) TN, EvI T—2EETEFL12cDEE L

 APPROX_COUNT _DISTINCT()
—EvI T —32ORKENGIRE (BBDFEERE)
— % D Count Distinct&k Y 5~505 5 1&E

* FETCHR]J ) PERCENT
—Top N%DT—2ZHH

ORDER BY sales DESC
FETCH FIRST 1 PERCENT ROWS ONLY;

ORACLE’
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3. Oracle DB 12.2 & Big Data SQL 3.1
Ewd T—A3EE /\474I~

ORACLE’
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Oracle DB 12.2
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XN N — == T AN

EvJ T—3(ZBEE9 HDB12.2MD ¥ EE

* External Tables Can Access Data Stored in Hadoop Data Sources Including HDFS and
Hive
— Oracle DBD SRR M SHDFSEHiveRIZF7 72 AT EE
— ORACLE_LOADER , ORACLE_DATAPUMP Access DriverZ#|

* ORACLE_DATAPUMP and ORACLE_LOADER Access Driver Supports New File Format
— ORACLE_DATAPUMPF7 VAR5 A /\TE BEHDFSIZdata pumptt I ASATHE
* HEEDpumpld, HARRICAVE—DTAVIERFH T SEHATHof=1=OHDFSH AT A 2o

* Partitioned External Tables
— HiveAPHDFSZOracleDBD/\—T a3 &k &L THIFH A RE

ORACLE’
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HE DS F=-DH ?

HiveQL

4\

ORACLE’

Hadoop CHIALEEL f=HDFS_ED
774 )L %EOracleD 5 SR TS

| \ ML, S (-O—FhCE A
| Fle -

DatapumpZ . B $HDFSIZH

HDFSMD 774 JL%OracleDB
IN—T 423 ELTRIFATES

AN-IIE S

Insert Select_

)racle_Loadedr

Oracle_Pumy

PAN-IE

At

hadilV N

Partitionl

Partition2

Partion3

Atk
et
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<#f fE>

* Oracle Loader@HDFST7 A Z#|
AL RADBPBEIZHYET,

* Oracle_ PumpMDHDFS7 7t AXZ#,

ADBEITIZYET

— F¥#MIX. Big Data SQL Users’s Guide 4 Copying Oracle Tables to Hadoop & Z & = &0y

« FIN—D3U D EIERA R

— PumpZ B EHDFSIZEZTHEB 5 K524 -T=

version

7oA—F9A5FETOFIR

DB 12.1 1 k4B DBM LTI TE
BDS 3.0 - pumpHﬂJ Em_ HEOITHES

DB 12.2 HDESIZ
BDS 3.1 \ B ERE

ORACLE
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Z 2% )ORACLE_DATAPUMP_ACCESS DriverZ .

LN =

HDFS~®D 7> O—K15

CREATE TABLE inventories_xt
ORGANIZATION EXTERNAL
(

TYPE ORACLE_DATAPUMP

DEFAULT DIRECTORY def _dirl

LOCATION ('inv_xt.dmp')

ACCESS PARAMETERS (HADOOP_TRAILERS

)
AS SELECT * FROM inventories;

2 EE

SQL> SELECT COUNT (*) FROM inventories =Xt:

COUNT (*)

ORACLE’

Create Directory T. HDFSD /AR ZFIFTEL THKL

ENABLED)— | R Dpumpld, T—2HARICKBOT OV
ZEFTHEVIFEATH oA, BELMNTE
EQ;LDTFSIZ?@FE?%T:&N; HA TV A

TTRESNEPRDEEMESE

SQL> SELECT * FROM inventories MINUS SELECT * FROM inventories xt;

no rows selected

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

36



Oracle Partitioning:
NERFTD/N—T 131k

] USA B [ | Il GERMANY, W
[ | Direct B [ | USA, Partners ) | 1 Direct B cee

HIVE Partition HIVE Partition

[P B
[ | JAPAN, |
[l Partners I

HIVE Partition HIVE Partition

HIVE Partition
s ETHDN—T4a FEEHFRALT, N ERE/N—T13 1L\ EE

— 122 TKIgsRIE SN TF=/\—T 123 HEEED £ 57 (L Day3D DB Coretzyira
c IN—T A TI—ZU T EATFUR

— IN—T«42a>®ENMN. HIR. 3KHE

i

ORACLE’
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Big Data SQL 3.1
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Big Data SQL 3.1 /NS4 QD
Oracle Database Tablespaces in HDFS

* OracleDBODT—T JLAR—RZHDFSIZECE C=F 9
» PEED SV EBER TIL7GK, Read-OnlyDERERFICIHOSEMNAIRETT
« )k
—EEIG ) ERED R E (/S\—XFE | Index. In-Memory)
» T A
—Oracle/ N F)T7AILDT=8 . HadoopDMD 7 T r— a3 S IEFIBA T

ORACLE’
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BB ERDNEBER AT vs ER

+

W

N-iE .
BRRGIH—< vt Yes (text , parquet , ORC ,etc) No (dbf)
T—AREH Oracle DB + Hadoop7 ') Oracle DB (BDS only)
(BDST= [T TlE7z<. HivetoSpark/a&
Mo T7A IV FIFATT&EE
REl, AV AR GE No Yes
T—REHE View Table Partition
Smart Scan Yes Yes
Storage Indexes Yes Yes
Bloom Filters Yes Yes
Partition Pruning Hive Oracle
Predicate Pushdown Yes Yes

ORACLE’
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Big Data SQLD N EREN{E

Smart Scan

! —

/0 AR )—Ls

ORACLE’

é‘iaéif;?——» —

T —RERE
Oracle®![Z 75D
ik A A
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Smart Scan on Oracle Tablespace in HDFS

OracleBIAD/IN—ZANFERELEZLN=8
INDA—I AN\ E

) Y— E=p

/0 AR )—Ls

Tablespace
COLD

17!
A F

ORACLE’
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HhgexF ALV 21— ay

Active Archive for Long-Term Storage Savings

Put your cold data in Hadoop, retain the power of Oracle with Big Data SQL

) FREARE DK

e =Rl A
Wa—JLk7— R

i OracleDBAIZ Zx &
HZ LY\ HADOOP
g Gk

ORACLE’
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Active Archive for Long-Term Storage Savings
LY BLDT—2ZFR{MI<saLs HTRTREIZ
Big Data SQL 3.0 w/ DB12.1

Oracle Big Data SQL * HadoopZ#—<YTHDFSIZT—43 R
* BigData SQLICKYRF v HPROAHNIEZ

Hadoopfl 24270 —K~ml g

\
Big Data 3.1N®W w/ DB12.2
« Oracle7A—<YhTHDFSIZT—42 1%
o dbfERATATIZEYIEZS =6, 1\ T+—<
% S ABEBISALE

01

ORACLE

AL Rolling 13
Month 14-n Data Stored in Oracle format months
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Archive Data: ’ |
Big Data SQL [F2 DD AKX TEITEE

1. ViewlZK 5B (HEED A R) 2. \NATYyRF—TJL

VIEW
1 | ] ER

o - DATABASE

; T S

I
DATABASE . '
=%

=i £




INT)YRT—TILDA A—

EROLATORIZEFELL
=7 ) IZEEL

Orders

| | | | |
an2014 | Fea2o14 [ mar 2014 Nov 2016 ff DEC2016

@ NI yRE @ 2THIR—T1LaVPERIZHB

IN—T 43 T—T)L

Database

I — — —— | E— — —
OCT 2016 NOV 2016 !J| DEC 2016 !

JAN 20]iJ FEB ZO]iJ

@ Ry R TCIEAEL . 18— T 4> 3% HDFSIZ RS B

ORACLE
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A\ O — AN N
INATV)YRT—TI)LOI—RH
~= AT =T N AR—ZADER
CREATE TABLESPACE movie cold hdfs DATAFILE ‘/movie cold hdfsl.dbf' SIZE 100M reuse AUTOEXTEND ON nologging;
-~ ERBLI=T—TILAR—RIZT—TILEE
ALTER TABLE movie fact MOVE PARTITION 2014 MAR TABLESPACE movie cold hdfs ONLINE UPDATE INDEXES;

—— T—TIAR—=RZE)—RA V) —ICEE (HDFSIZHMT 2HE(E. RARYERITHYEY)
ALTER TABLESPACE movie cold hdfs READ ONLY;
—= T=IIWAR=REXITFAVIEER

ALTER TABLESPACE movie cold hdfs OFFLINE;

ORACLE

Table space Table space
movie_cold hdfs

-— T—3774)LEHDFSIZaE—
hadoop fs -put movie cold hdfsl.dbf /tablespaces/
T =377\ EDEELEZSH(DB->HDFSIZERE) MENFST IV

ALTER TABLESPACE movie cold hdfs RENAME DATAFILE ‘movie cold hdfsl.dbf' TO
'/mnt/hdfs:myclust/tablespaces/movie cold hdfsl.dbf';

o . o DIGE
—— F=INAR=REFVSAVIZRT Pl ! 2014 MAR
ALTER TABLESPACE movie cold hdfs ONLINE; 1
- - I
. . — =+ = Movie_cold 1 CO Movie_cold
_— \ S = — — —
select avg(rating) from movie fact where .. TR ERLSQLMEITTEET hdfsldbf ~ [€— RY hdfel.dbf
I ::::]
I

ORACLE’

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 47




He2DI—)L \
—BICHE NI4T AIILI R AMDER

/-

* Cache Hot Data

 End User Driven

Oracle Database
A

* Move Hot Data Up

* Move Cold Data Down

HDFS

 Administrator Driven
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A—RT—R
Real Time Data Analysis

Frequently Accessed Data

Operational Data

Raw & Archived Data

ORACLE’

Memory
Database

Flash

Database Storage
and Exadata Cells

Hadoop Data Nodes
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Big Data SQL 3.1 /\474 2
J:L) COBEEERNCIRIEETIEEIC

c IV ZTFRVRTLUNDEERE T AR ERIZEYELT =,
& —i%BI7%H/W T Hadoop R TX. OracleT—3~R—X
@ Cloudera&HortonworkszH7R—
®ELAHA ., SmartScanF DR IERB AT ZTDEFFTHFELET,

HadoopZ F|FA D
HEHk

BDSZ ¥ FHAI gE7E
HBEH

Before BDS 3.0 After BDS 3.1

ORACLE
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Big Data SQLZE AR gE/ZHA B

ca

Hadoop Oracle Database (12c only) on: Availability

Oracle Big Data Appliance w/Cloudera Oracle Exadata v1.0 -

Commodity Cloudera or Hortonworks Clusters Intel Commodity v3.0-

Oracle Big Data Appliance w/Cloudera Intel Commodity v3.1-

Commodity Cloudera or Hortonworks Clusters Oracle Exadata v3.1-

XREEY
cloudera 12
cloudera  12° amm clouder c':?gf ’rg. 12

Hortonworks H t')'rtgﬁwo'rks

ORACLE
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¥ £ Big Data SQL Cloud Service

Big Data SQL Cloud Service

Oracle Cloud

cloudera

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

52



Big Data SQLMD /\TA+—<T 2 AR EDT= Dk < 15 HERE

* (Hive) Partition Pruning * Bloom Filtering
— JTYRTHIICHveDHROJESHRL. LER — =L T1)L3) 277 ZfE->THadoop/—kIZ
IN—T42aAVDAZT IR A= A
— OracleT—3R—XX D A2 T—2A[Z&Vpartition — Goal: JoinMwJBIL RV T—2ELETHOANIE
) = b AR 0 ) Sy S S
ZruTngjoJ;{ (H= TA¥A=27) * Predicate and Column Projection Pushdown
— Goal: pE
' — BSLRRTEOT7AILTA— Y (Parquet,
* Storage Index ORC) X s
— 10ZEAXYTIR=HDTAVIICEHTHI—F — Goal:I0Hi
D 3T —H3TEHE :
_ Goal: 10K * Security
' — OracleT—3R—XMDtFx!)T47R") %O0racled
* Smart Scan NOT—EIR—X (3L T#E A
— WEET—3DH%OracleT —EIN—XITRLFEYS — Goal: |ELGEF)T1HEDEMIL
— Goal: T—ABEID&/IME
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Big Data SQLIZH T H/\ T+ —< 2 A sk

it 51|
BN+ T
BT B

AE v E—K(C, Java)

Partition Pruning

INTA—Y %.%#7317_"\— Storage Index
R EE1E REFRELEL g
Predicate
pushdown
|EXTZED Smarts
EEEELAL martscan

ORACLE’

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |



Big Data SQLIZH T H/\ T+ —< 2 A sk

it 51|
BN+ T
BT B

AE v E—K(C, Java)

Partition Pruning

INTA—Y %.%#7317_"\— Storage Index
R EE1E REFRELEL g
Predicate
pushdown
|EXTZED Smarts
EEEELAL martscan

ORACLE’
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Oracle DB if: 5| £ EHadoop Rl O i 51| £ D B 1%

g A - HadoopfAl D I F E (., @bt f-DOPAY
Serial query § EﬂE*Ré*Lé

select /* + noparallel®*/ * from ...
ﬂ\ )Y —REMABT=HITL VT VAL YR TE
/' $7LTHHadoopL A/ ¥ TOMIR (L5 EENn S

S

Hadoopfll TEITTEHMIE (Rah) ITDULVTIE
TENIELZD TERIETES

f=1zL. DBH —/\BITHO NI (LEHEF) (L
T ILDI=HRRLRYIIZIE DR REE D BH D
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Oracle DB ifi 1] FE &Hadoop {8l D i1l 71| FE 0D B8 1%

/ Parallel query \ -DBEITiFIEZE LIT-15E . PXH—/\EIZ
select /* +parallel(2)*/ * from ... Hadoopd)') ‘/—Zb§§“ U*JEB*L%
QC =>DBA|D AL vk ZiEE L THHadoopfi| M i
ORACLE ox ¥ Data base FIEICITEETS Z ALY
/ %K\ —~————

+B= N parallel

A+B= Nparalle A+B-Nparalle Had00p1ﬁ'10) it 51| 2B LTI,
threads threads ¥+ 1—:)7‘2:%

ORACLE
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Big Data SQLIZH T H/\ T+ —< 2 A sk

it 51|
BN+ T
BT B

AE v E—K(C, Java)

Partition Pruning

INTA—Y %.%#7317_"\— Storage Index
R EE1E REFRELEL g
Predicate
pushdown
|EXTZED Smarts
EEEELAL martscan

ORACLE’
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AXx v E—F
c NIA—T LU RIZEEZFSZH2BEDAT Y UE—FABHYET,

C: MEEREDEERLEE—F |/ \N—2aV TRTIIZRY DT XA D A% it
Java : REBBYIZHivedStorageHandlerZF| AL T=T—2 D HEMYETS

« Data Modeld. Create Tabl\elﬁ(:com.oracle.bigdata.datamode'ﬁ?ﬁi LET,
BIEEDIZE(L. auto(T74ILRMELGY BENERAINE I (CIZE )

CREATE TABLE BDS_SAMPLE

Coll VARCHAR2(30) , Col2 NUMBER(30)
ORGANIZATION EXTERNAL (

TYPE ORACLE_HDFS

DEFAULT DIRECTORY DEFAULT DIR

ACCESS PARAMETERS(
com.oracle.bigdata.cluster=clusterl
com.oracle.bigdata.rowformat=Delimited fields terminated by '|"

com.oracle.bigdata.datamode=c)
LOCATION ('hdfs://clusterl-ns/user/hive/warehouse/lineitems'));

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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AExvE—F

* Java data model3SerDeZ I 571=0, FIEEXICEBNDLDD ., RERMIC[E—FE, HiveT —2 82
SNF=RIZ, OracleT—3EADEBAITHONS T8, Cdata modeLYEITEEMNLYET,

Data mode AER L

ALIE

= a&:m
= Oracle
0y N
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it 51|
BN+ T
BT B

AE v E—K(C, Java)

Partition Pruning

INTA—Y %.%#7317_"\— Storage Index
R EE1E REFRELEL g
Predicate
pushdown
|EXTZED Smarts
EEEELAL martscan

ORACLE’
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Big Data SQL/ N7 #—< 2 AHEHE
SCANTEBER L D=8 D H A

User Query

Partition Pruning

ORACLE

Hive/\—T 43 g
HEF AL TWRER
T4k T=ITSCAN

Storage Indexing

Predicate Pushdown

B E{ERL ST =Index
[CKYRELTOVI%

A RILT
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Hive Partition Pruning

e BDSTHHive/N\—T 4> avhEHR

3 hive ) Select * from website where month = 2016-01
] warehouse
Gl data.db E/
i Zﬂ:\i?:&csv DIHARAFY T H(EERAZBDT)
g month=2016-01
= C:!CES;-ES@ BDSODDL/SQLEE A FFFICEHA R
clicks2. (Hive DDLT/N\—T 43 ig&E % itit)

£3 month=2016-02
7 clicks3.JSON
5 clicks4.JSON

ORACLE
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Storage Index

HDFS sqQL:  HFEIT7ZHUYLAEIZCEETIAY
Field1, Field2, Field3, .. , Fieldn Ser:eCt * from hoge v ﬁ'Eﬁ;d)%jjﬁAG)min / maxﬂE
HDFs  where DA TII R EREVERK
sy D O (&/—RDAE! L)
LMY ¢ 2EBELUBROTIEREICE.
Min: 1001 - KHEICERITHT —FH7%EL

HDFS

7 |:|‘J7'j:|:u|, 'j:_d_

Block2
asoue) e X
/\/ . BDSODDL/SQLER: IF451=5
nEL(.Tg

ORACLE’
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Predicate Push Down HEH | HEE ) HE ) EH

IIIIIIIIIIIIIIIIIIIIIIIII

Parquet/ORC FilelZx} 9 2 MEBE R A T4 [ZR1T

f51) Parquet files

ORACLE

S DY) IAFH
Select |[name
Columns from my cust

where|id =1

b
TDIRY A H

DBDAVTYIAD KSR E

Metadata for “blocks”

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 65



Big Data SQL Server =}

10110010

10110010

SerDe

RecordReader

0110010

Data Node

‘I

ORACLE

BT DSCANEPredicate Pushdown® ZE LY

A <

o

= B =
7.5 =
0):&5&37‘ A
(@)

,—emgn, | 1A P b Tl 4
KK R S XX EBRZ
#O0racleB®![Z| 2| B[ X = Oracle®!|Z
HDFSM 57 [T Al x = L 5| fRIA AT
Ovo%EHD S ALHDRSAS

2 = 70v9%HD
3| c =
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it 51|
BN+ T
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AE v E—K(C, Java)

Partition Pruning

INTA—Y %.%#7317_"\— Storage Index
R EE1E REFRELEL g
Predicate
pushdown
|EXTZED Smarts
EEEELAL martscan

ORACLE’
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Exadata TH B A DSmart ScanéREZHadoopl Z3E 4

RDBMSé&Hadoop ~
[Zxt949T)
w Fast
Oracle SQL KRR A5 7 B AL IR

O—AHIL TORKYIAH
Bk T —ARDFE/ME

HDRSDataNode | [ £~ :Orade Database

N

N/ BDS Senver \/ 'Storage Server
\
4

¢\ HDFSDataNode £\ OradeDatabase

\/ BDS Server N/ 'Storage Server
\

ORACLE
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Big Data SQLAYHadoop Al TALIE TE5SQL

* Hadoop scans (InputFormat, SerDe)
—$RRGBKDT—REFHZABNTT

* JSON parsing
— Oracle Database12c®JSON/N\— A D #BEFHadoop Al TE1T

* WHERE clause evaluation
* Column projection

* Bloom filters for faster join

« 1R TEHBEEE (SCFFi/E X Oracle Data Mining@®ScoringZd &)

ORACLE’

T
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One Fast, Secure SQL Queries over All your Data

« RDBIE, KYLRMIZKEDT—RERETEAIOIHYET,
e Hadoopld. KYUREEIZ/ND I IILEGSQLEFEH>TEF a7 IZDBA—H — ([T —2%BHTEEY,

Oracle SQL

ORACLE
NOSQL DATABASE

%y Parquet £
\ ;q‘ u; y .mongoDB
Am 4%4 Cassandra

aCCurnuLo

ORACLE
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