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Facebook — Hadoop & RDBMSDEE

|

Facebook® £57%iHadoopZ Z AL TL\A T X TH ., XIEMIIZRDBMSIZT—2Z ML TER
- Hadoop&ERDBMSMDEENDFE (I KE=LY

oot
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Web Servers Scribe MidTier

.
_

Oracle RAC Hadoop Hive Warehouse

Network
Storage
and

ﬁ Servers

FHFBAR
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RDBMSED 3

H#  Apache Hadoop FileSystem and its Usage in Facebook
Dhruba Borthakur
http://cloud.berkeley.edu/data/hdfs.pdf

ORACLE
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Oracleft M9 BHadoop N>
Big Data Appliance X5-2

@
@
=
=
b

Sun Oracle X5-2L Servers x 18node:
« 2 * 18 Core Intel Xeon E5 Processors
* 128 GB Memory
* 96TB Disk space

Integrated Software (4.3): =
« Oracle Linux6.7, Oracle JDK 8 =
 Oracle Big Data SQL 2.0*
 Cloudera Distribution of Apache Hadoop 5.4 — EDH Edition
* Cloudera Manager 5.4
 Oracle R Distribution 3.1.1-2
» Oracle NoSQL Database CE 3.2.4

*Oracle Big Data SQL [&A T2 a>54t2 X
ORACI_ED Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |
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Oracle Big Data Management System
T—HDFEICKDIHEBI/NY—> BHEFRODT—SEREH

. Data Reservoir Data WareHouses:
NG=>-T-Fi51t (Big Data Appliance) (Exadata)
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Why H

adoop?
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Hadoop + RDBIEHAS N T DERE _F D:R-E

A RT LB BI'YV— L%
oI FIRALT=2#%T
- RDBMS%
T ATeT VA RIFALT- T — 5 —h
ELTMDHadoop
Log
<3
s

TO hadoop IN hadoop FROM hadoop

Hadoop&RDBMSEWWVS B HFIMNER DEEMNREIZES

== IR
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— & B 7EHadoop i AE
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Sqoop >
Copy to BDA> Oracle Loader >

MapReduce>

Oracle Data Integrator /
I
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TO hadoop y

|
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Sqoop £>>

Apache Sqoop
* RDBMSED 7\ TFEZDT-DD EHETT & ¥ERDBMS
Y7 EEAAIVY | NUTF
— RDBMSHVi5Hadoop D& % (import). HadoooH 5 T—R-OXD | EFRPIEFETULEN
RDBMS D& {% (export) D W7 [7] D & 4% | 25 i “b'li LGS 1L ERHRD
— JDBCHYFI FA AT BE 75 & FERDBMSIZ 3 i HDFST —SDIRELAR
: . . 1T X I
— Client Software & ASqoopl&H—/N\—FI D Sqoop2 A X . .
27 HDFSLEAS1 MD3& | HBase, Hive
5k
e Cloudera EnterpriselZHF

R—FBEFEND

O c ®
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SqoopDEME

a2
sqoop import

--connect jdbc:oracle:thin:@hostname:port:instance
--username 1—H 4 --password /N AT—FK

--table &% —target-dir HDFST ALY K!)

-mA4

4D MMapperH. IDBCEEH T--table TR E SN =T—JLIZSQLF

== 4=

E1T

ANDITA—IIYNERREITHI=1RIZ. —target-dirCHEEL-HDFSTAL I RJIZEZAHFITO

ORACLE

MapReduce DB

Za | 2 )< TR &3 i Fiselect

ESYETIN T oA & i iselect

TYETY) TR @ 4f Filselect

2 | zm | T—=3RRA & A Flselect
NS
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Copy to BDA (Oracle Big Data SQLFEEE

* DataPumpf XD T 74 JLZ Hive¥Big

Data SQLHM 5 F|

IA[EEIC

EETT

BERAIYT

— DataPumpfe XD T 7 A JLZEHDFSIZaE—LTHIFIE. £

M 774 )LZHive StorageHandler#¥ H CH| A Al &E
— DataPumpDEfFITIE. S/ XA LDOFFIMN G, TREF

ATl ExadatadD &

— ImpalaZiE D £, Hive StorageHandlerzF|B TE71

LW IRIT7NoIET7 VR TEEN

ORACLE

et

Bk

Blg Data SQL

Big Data Appl |||||

Cloudera Hadoop

I ' HE

Ex data

Copy files
to BDA

Oracle Database
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Copy to BDA>
Exadata

Oracle Database 11.2L1 E
INYF

ERAPIZEEFTHNIEN
FEIELI-GEX. EFRPD
HDFST—42MNHEETE—

Hive

DataPumpﬁ/TODQHHIE/(J
JT7vITERBFLTINSIG
Bl I\VIT7ITEZFDE
FBDARITH|FATIEE

19



Copy to BDAD{ X —=

ORT—EFEIUVAIT—EREEDC
pumpfie 771 ILZEHE L

CREATE TABLE table_name ORGANIZATION EXTERNAL
( TYPE oracle_datapump

DEFAULT DIRECTORY database_directory

LOCATION ('filenamel.dmp’,'filename2.dmp’...) )
PARALLEL n

AS SELECT * FROM tablename;

@HDFSIZ 774 I)LZaE—

hadoop fs -put filename*.dmp hdfs_directory

ORACLE

Copy to BDA>

@HiveRDYERK

CREATE EXTERNAL TABLE tablename

ROW FORMAT SERDE
‘oracle.hadoop.hive.datapump.DPSerDe'

STORED AS INPUTFORMAT
‘oracle.hadoop.hive.datapump.DPInputFormat’
OUTPUTFORMAT
‘org.apache.hadoop.hive.qgl.io.HivelgnoreKeyTextOutpu
tFormat'

LOCATION 'hdfs_directory’

HERFTE

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 20



Sqoop

Sqoop vs Copy To BDA

Copy to BDA
I
EETT O IDBCIRtEM TULVHRDBMS A  Exadata (Oracle Database 11.2)
HSQLDB, MySQL, Oracle, PostgreSQLI3{E Bl DB it 1
BEHY
HDFSAD H AR O SequenceFile, Avro, Text, HiveZ A HiveZk(DataPumpfZ )
B DOETRE O BEIDLUDTHREINTUEINST =D, —#%5 A DataPumpZH NI E5T7MIL AT LDIOKES LY
ALTULBIMNEFEELLZVDNEEREAH (LKLY HDFSNDERE R EIZKELIKTF
REDRZME O INFA—RIZLBETE O (=) DataPumpZ7AILIZART—RZEABLTLVSD T,
ODIZF| AL TGUIM HER TE AT RE Hivefll T ERFNTE
E{TIEMapReduce D FZEf (& 5) DataPump®D H 51, HDFSAMDE —. HiveR DERL
LIB3RTYTNINE
ZTDHIFIEIE Big Data SQL#AZ8

Impala%i & M & 31Z. Hive StorageHandlerZ #|F CE7%i0Y
YIRDITDBIET VR TELL

Fa5T AREIZEAHY, Yy— X hExadatam D, ;& A/ V32— HiBig Data SQLIZH
DHDIFZEIEHZN
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OFscle Tablectdss
fo.rﬂadaap&ﬁ.p/aﬂ(
Oracle Table Access for Hadoop (oracle Big Data Appliancet44E)

HiveX®Spark SQLH'5 Oracle DatabasedDFT—H [C 7 IR

Spor‘l’g SQL :

|
* Oracle DBMLDT—RNFEE)

D WHE75< . Hive SQL, Spark
sSQLA 50racle DB T—4(Z
Tt AHHE

c INYTFUNIEBEOTRASEBLE
=g

]

HCatalog

StorageHandler E

‘@ 7
Q A~

Big Data Appliance Oracle Database
Cloudera Hadoop

c ®
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oréclé‘ra*o'l'e'Acééss

HiveZ=DDDL

CREATE EXTERNAL TABLE orders_ora(
trx_nbr STRING,
e Oracle Table Access for Hadoop and Spark FH D
curr_ind STRING Storage Handler

)
STORED BY 'oracle.hcat.osh.OracleStorageHandler'
WITH SERDEPROPERTIES ( HiveZk D % 51l IZx¢ i 9" S Oracle Databaseffl| D
‘oracle.hcat.osh.columns.mapping’ = ‘trx_nbr,= = =,curr_ind") 5| &% H < XY CHive® F g 1= E2 ik
TBLPROPERTIES (

'mapreduce.jdbc.url' = 'jdbc:oracle:thin:@DBServer:1521/dbname’, o
'mapreduce.jdbc.username' = ‘username’, Oracle Database ™~ M & {F#k
'mapreduce.jdbc.password' = ‘password’,
'mapreduce.jdbc.input.table.name’' = ‘tablename’,

oracle.hcat.osh.splitterKind' = 'ROW _SPLITTER',
oracle.hcat.osh.rowsPerSplit' = '1500'

);

IQ Cl_e Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 23
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OFacle Table"Access

i 5 3B KO —4 3 (Splitter) |

« BUF Dsplitterz 5% XE BJ8E (oracle.hcat.osh.splitterKind (C5%7E)
— SINGLE_SPLITTER
© MapperDEEFZFFE(C1D
— ROW_SPLITTER
o —EITECTHEI L TG ULIE
« MapperDicEE(E. U TFDSIBE/NMNEWA
— oracle.hcat.osh.rowsPerSplit

— oracle.hcat.osh.maxSplits (ROW_SPLITTERZFIFR U T=REDmaxSplitsdDT T A JL ME(F1D Tz maxSplitsz BRI~V (CIBTE LR L &5
IEES Sy aWANAY

— BLOCK_SPLITTER
- =4 - JOvoEBEICHE], WHIEL oracle.hcat.osh.maxSplits (T- 7 A JL ME(F1)ZEFB X TR0\,
- FlF9 B0racle Database 1 —H — (C(ESYS.DBA_EXTENTSRODSERIERMNE ., HERMNE(MSZES(ISINGLE_SPLITTERZfED TERITSND
o I\—F 1 23> RBKIURSIBRTRICT U TIFEEEAD]
— PARTITION_SPLITTER
o )I\—=Fa>3a>BEATHE|, WHE(S oracle.hcat.osh.maxSplits ZH#B X R0\,
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HDFS API

HDFSN\MD J 77 A1 )LERiX

* HDFS NFS Gateway * HttpFS * HDFS AP
— NFS Mount(C & D, BED — HTTP CHDFSNT 71 )%= — JavatoC/R EDAPIHFREHTD
7}) ;FJL/ZTAKHW XS 701X
D 1272 Urandom — =~ N A N
¢ — HTTP7 X TENIEX ~- JOF R EZZARUR
write[d H7R— bR WDT. F54 7> M DT, Bo - bEE
DCELR CHBIRRE - YT~

DL VEAER, 517
> ~MEGateway—/(—(C

HTTPC 7O AXATENE
L0
EEWAS LRI TRGE 774 7/Hﬂ|llﬁ7'f J5)% -Java, CTOTSLMNSDFIA
BEDOSAT R T, HDFS% FHETELLES
ZIELI-WVE S - APIDMR TN TWVEWVEEE
o> DF| A
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HDFS API >

Hadoop 1~ = I (File system shell){

https://hadoop.apache.org/docs/current/hadoop-project-dist/hadoop-common/FileSystemShell.html

avUR E5t BH

hadoop fs —Is hdfs T1L 2K~ HDFSTALIKM)D—EE R
hadoop fs —put file.txt hdfs 7oL 2K~ O—AILIZEH Bfile.txtZEHDFST AL 2K [2aE —
Hadoop fs —cat hdfs 7L 2 )/file.txt HDFS_L [Zd Afile.txtZx R 7R

Hadoop fs —rm hdfs 7L 2~/ file.txt HDFS_E [Z# Afile.txtZ HIIFR

o c ®
R CI—E Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 27



Apache Flume

L RUTIGA [ T— IR DDHEN prye
— Big Data Appliance([CEFEND

~ ®FCOT0T7AILDEY 7)LFA LDYE(CHEAZH D
o J7AI)LBEAMATER<OTICHEDESNIZEDORIERINE (TailSuorce)

— PgentEIEHEIET BT E TR — LT NEIEE 5/%*%’5‘ 13V

T—R-O0XD
AT RETE

EQ_' luﬁwﬁ%

Uy Agent SR

@M HDFs | i

@w = h ’ EE

“Agentd B s sommmi
Apache Igié%'%ﬁﬁ%ache Solr NTEH AR

Thirft, JMS, HTTPZE
LR — R IRt

ORACLE

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |

Flume >

74 JL(tail -F AR TIER
= AHRY), Thrift, IMS, Avro,
HTTP, Syslogss

YT ILEA L

EHER(ZAgenthZ{ELT-
T—REEERIZT7AIL
or DBIZk ik o5& TE.
T —HAAREMHSIED ATRE
Avro, Thrift, IRC, HBase, Solr,
Elastic Search, Kafka

Big Data Appliance TTlZH
R—bZ A THIFARRE

https://flume.apache.org/
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Hadoopf~

BT 1= A5 I

e i MLLib GraphX SparksQL
20 " = g BREE | 7740 || salTooy
MapReduce Spark
SEVIEDL— LT —4 A AEYDHENEIL—LT—H
YARN

TELED) ) —REHE

Impala T DAt
SQLT 7
~ :\‘\ /7-_:/3
WYY .

>

HDEFS
DEIT7AIL AT Ls

ORACLE
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| 1

MapReduce, Pig, Hive
*MapReducelZ/ND7)LEFE. EEMEHLL

—

*HiveXOPPig THNIZ RV ThASQLA E TR B S IRED AT BEIZE S
cREBHIIZ[EMapReduceZFZEITLTLVS
HiveldFacebook , Pigl&Yahoo![Z &> TRFE = 1=

*Hive Select * FROM purchases Where price > 10000 ORDER BY storeid

°Pig Purchases = LOAD “/user/data/purchases” AS (itemlD, price ,puchaselD);

Bigticket = FILTER purchases BY price > 10000 ;

ORACLE

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 31
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MapReduce, Pig, Hive

*Hive vs Pig
Hive Pig
Language HiveQL (SQLZA %) Pig Latin (T—27A—&E:E
A¥x—7 T—ILVERIAFIT—H2ELT RF—7TIL. HoTHLECTHRL
BEHIND EITEFICEZAIEE
StorageHandlerl|Z&kY) . $k Q7%
TA—<yhZ/\—A T
9547k avRSAY—)L aAvRSAY—)L
MoDF7+AX  IDBC, ODBC, Thrift PigServer ( Java API)

R CI_E Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 32



Hive
SQLSA VL BB THELIEAEH

HiveQLIZ &5 Hive MapReduce HDES
AL D E0 3k
/\
/f \\ 4 N

> Hive > —_>

Engine € MapReduce » L @ @
= \_ L \ J @
HiveQUERRIRL T, T l

MapReduce& L TE1T Hive Metastored)'l‘%%&(: @
= SQL&MapReduce® - T, 77\4)1;}]:&1%\
BEL ( Hive ] TA—TYNERR v
. Metastore
e /
3?_%?,:,;@%’%% ~ HDFS LTI, T—2[FHE 4
CREATE TABLEX TI&#R DA —<IRD
A& HEND J7M4IVELTHEE

ORACI—E Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 33



CREATE TABLE SX D14

CREATE TABLE TEST_TABLE (

ORG_BSNS_UNIT_KEY decimal(30),
BSNS_UNIT_CD string,
DAY_ACT_CONDITION_KEY decimal(30),
BSNS_ENT_KEY decimal(30),
BSNS_ENT_CD string,
EMP_KEY decimal(30))

ROW FORMAT DELIMITED FIELDS TERMINATED BY ',
STORED AS TEXTFILE;

XYYXEN " DTFANIT7ALIL
=CSVI7AILELTERE

: ‘ CI—E Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 34



HivelC &K DF —FULIBDHF

INSERT SELECT4JX®. CREATE TABLE AS SELECTIC KDL

INSERT OVERWRITE TABLE table_a SELECTD#EEAF—T JLIZHE A

SELECT ... OVERWRITERJZEMLI=Z & L. BifF
TRLHEE EALGVMGE IR

CREATE TABLE result_table

AS SELECT ... R EEMBOT—TIILE1ER

: ‘ CI—E Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 35
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Oracle Data Integrator Oracle Data Integrator

Oracle Data Integrator Application Adapters for Hadoop 4
Oracle Data Integrator for Big Data

Map ReducelC K DT —F I ITXeTLLE, DBADFT—A O— RZEGUITESD] HE

m movie
movie_id = .
Oracle Data Integrator - ODI Mapping
year =
s e e et it movieapp.log budget
BES XWEB L custl d ross -
ovieid o : IIIIIII mary m MWle”W
Ctivity = = movie_id
genrei d ) (% L o] 3 {
recommended 3 EN year
time oY m L ACCRECATE Jon -, wg_rating
rating - L \ -» movield =
price ILTER =, rating »
position
Generate through
Knowledge Modules
INSERT OVERWRITE TABLE default.movie_rifin ©_APX = m3We.keyBy[ambda movie: movie movie_id) AGGREGATE_APX
SELECT AGGREGATE keyBy(lambds ATE:
MOVIE.movie_ a movie_id, JOIN = movie_APX.joi [AcGnEGATE APX)
H Ive JOIN = JOIN.map(lambda line: line[1]) pa r

hiveCtx hql(tREATETABLEIFNOTEX STS movie_rating( m

me LOG_1.rating) avg_rating
ilt.movie MOVIE JOIN (

STRING, year INT, avg_rating BIGINT )
JOIN = JOIN (movie, TE): {

movie.movie_id, 'title’: movie.title,'year' : movie.year, avL ati
_LOG.movieid movieid,

und(AGGREGATE rating)}} QrK
APP_LOG. rating) ratine. yl&hpmﬂnnmmmnumm_mm‘

4 iit.movieapp_log FILTERO = filter MOVIEAPP_LOG by activi fisinstance(row, .
AGGREGATE = foreach FILTERO generate 2 R M
custid s FILTERD_custid, movieid as FILTERQ 4 ity as P I g
FILTERQ_activi en v O M as
FILTERO_reco! T & TERO_rating, price
a5 FILTERO_price, position N\,

movieid as movieid, rating as rating;
AGGREGATE = group AGGREGATE by movi
ATE = foreach ATE gener.

Hadoop Cluster Oracle Database poup i,

g)as rating;

« J7-)L/RDBMSHSHiveNDO— X - 1IBINA T3 TSparkPPigha—K%
« Hive ZFIH U e —5 DIREE & Z iR H T HEMAEE
* File U < [EHivem5O0racleNDO— = o Hadoop@ﬂa—i‘ﬁ?ﬁ‘fﬁ’&'}ﬁﬁq L7=.

SEILA A EYNEANGUITEZEATHEIC

: 2 ®
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P e

Oracle Data Integrator .

MIB (C—AA J0O0—%=7H 1> 9 DIEITT. o s v
j‘ LwZEZ 1 —)UICEKDSqooptoHivelR EDYIIBTH 4 > H/ERR TE D

Logical and PhyS|caI Design with ODI

il CUSTOMER J
@=  CUST_ID
: LAST_NAME B
Oracle FIRST_NAME [ movieapp_log_odistage
E/_\i —g N STREET_ADDRESS » custid
= / ‘ = movieid
Sl ET-U-/r ]  movieapp_log_avro \ » genreid .
o g sy o time Hlve
' cust.ld. L3 { = recommended
movieid : JOIN \ » activity
r activity S .
H / Ve genreid L3 B MOVIE / » :aatll:sg
@  MOVIE_ID \ JOIN1
Staging Location Hint: < TITLE
979 ~ MySOL  ven
Hive - BUDGET
UUSOURCE_.GROUP
. SMSQLUNTL
Pig e
Spark M Y, SQL ‘EF‘-—--____ 1 Sqoop 77 EXEC_GROUP
REVE ] hive_UNIT
—g S Mof:i:_N
YR HA> ok o

PP TARGET_GROUP

' <% oracle_movieder »A_"ﬂJ“Sqeop—--—"

CUSTOME

— /'Jo[m MOVIEAPP_LOG_ODISTAGE
T 'y
.»—""' -
_ // JOIN

MOVIEAPP_LOC_AVRO H H
ve

o c ®
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. Hive: Execute Transformation

[ d

Context: GClobal

Physical Mapping Design: [Hive '] '

Logical A t: E
ogical Agen Pig -

Log Level: ’Spark

[] Simulation

Help OK Cancel

Status
Keywords
8 User

E@ All Executions
= @ 254 - CalcRatings_Hive_SESS - Mar 2, 2015 9:31:52 PM
- Hf Variables
=-§ @ 10 - Hive_STEP - Mar 2, 2015 9:31:52 PM
= §7@ 10 - SERIAL - MAP_MAIN
= 8@ 20 - SERIAL - EU - Hive_UNIT
»»»»»» QQ 30 - Prepare Hive Session - HiveBaseKM
@ 31 40 - Load MOVIE_RATING - IKM Hive Append

ORACLE

| .
m CalcRatings

Definition
Code
Connection

Privileges

P e

- ¢ Session Task Load MOVIE_RATING - IKM Hive Append

Code Type: 'Executed Code

=] Target Code

SELECT
MOVIE.movie_id movie_id,
MOVIE.title title,
MOVIE.year year,

FROM

default. movie MOVIE JOIN (

10 SELECT

11 MOVIEAPP_LOC.movieid movieid,
12 AVGC(MOVIEAPP_LOCG.rating) rating
13 FROM

14 default.movieapp_log MOVIEAPP_LOCGC
15 WHERE

16 (MOVIEAPP_LOC.activity < 2

B B Y

W oo~ wn

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |

INSERT OVERWRITE TAEBLE default.movie_rating

ROUND(MOVIEAPP_LOG_l.rating) avg_rating

Hive

SQL
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. Pig: Execute Transformation

Context: [Clobal ']

Physical Mapping Design: IHive '|

Hi
Logical Agent: o

Spark

L J

Log Level:

1z
4

[ ] Simulation

Help OK Cancel

Date

488 Agent
-|_@ Sessions
8 Status
@ Keywords

8 User

@ All Executions
E) Q 257 - CalcRatings_Pig_SESS - Mar 2, 2015 10:33:42
-8 Variables
= ¢ @ 10 - Pig_STEP - Mar 2, 2015 10:33:42 PM
= 8@ 10 - SERIAL - MAP_MAIN
= §@ 20 - SERIAL - EU - PigLocal_UNIT
- 9% @ 30 - Load JOIN_AP - LKM Pig to Hive

2% Session Task Load JOIN_AP - LKM Pig to Hive

Definition

Code Code Type: |Executed Code
Connection =) Target Code

Details

Privileges

MOVIE = load 'default.movie' using org.apache.hive.hcatalog.pig.HCatLoader as (movie_id:int, title:chararray, year:int,

MOVIEAPP_LOC = load 'default.movieapp_log' using org.apache.hive.hcatalog.pig.HCatLoader as (custid:int, movieid:in

FILTERO = filter MOVIEAPP_LOC by activity < 2;

ACCRECATE = foreach FILTERD generate
custid as FILTERO_custid, movieid as FILTERO_movieid, activity as FILTERO_activity, genreid as FILTERO_genreid, recor
movieid as movieid, rating as rating;

ACCRECATE = group ACGRECATE by movieid,;

AGGRECATE = foreach AGGRECATE generate $0 as GRPBY, $1 as GRP,

10 group as movieid,

11 AVG($1l.rating) as rating;

12 JOINO = join MOVIE by movie_id, AGCRECATE by movieid;

13 JOINO = foreach JOINO generate

14 MOVIE:movie_id as movie_id, MOVIE::title as title, MOVIE::year as year, ROUND(ACCRECATE: rating) as avg_rating;

15 store JOINO into 'default.movie_rating' using org.apache.hive.hcatalog.pig.HCatStorer;

O~ &= W=

(Ue]

ORACLE
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. Spark: Execute Transformatior Oracle Data Integrator

E@ All Executions

= @ 259 - CalcRatings_Spark_SESS - Mar 2, 2015 10:38:

&3 variables

= ¢ @10 - Spark_STEP - Mar 2, 2015 10:38:54 PM

Context: [CIobaI ']
Physical Mapping Design: |Hive 'I
: . Hive
Logical Agent: Pig
Log Level:
[] Simulation
Help OK Cancel
Agent
#-{_Z Sessions
@ Status
@7 Keywords
8 User
=

= §1@ 10 - SERIAL - MAP_MAIN

= §7@ 20 - SERIAL - EU - Spark_UNIT
@ 3@ 30 - Load JOIN_AP - LKM Spark to Hi
90 40 - sparkPyExec - LKM Spark to Hiv

ORACLE

—— e e e = = = === === - N

1/,

Spar

3¢ Session Task Load JOIN_AP - LKM Spark to Hive

Definition
Code
Connection

Privileges

Code Type: |Executed Code

[=] Target Code

78 ACCGRECATE = ACCRECATE.groupBy(lambda data: (data.movieid))
79 ACCRECATE = ACCRECATE.map(lambda (K, C):Row(™{"movieid":K
80 ,"rating": AVG(map((lambda row: row.rating), G))

81 1)

82 movie_APX = movie.keyBy(lambda movie: movie.movie_id) ;ACCRECATE_APX = ACCRECATE keyBy(lambda ACCRECAT
83 JOIN = movie_APX. join(ACCRECATE_AFX)

84 JOIN = JOIN.map(lambda line: line[1])

85 hiveCtx.hql('CREATE TABLE IF NOT EXISTS movie_rating ( movie_id INT, title STRING , year INT , avg_rating BICINT )")
86 JOIN = JOIN.map(lambda (movie, ACCRECATE) : {'movie_id' : movie.movie_id,'title' : movie.title,'vear' : movie.year,'avg_r
87 if 'SchemaRDD' not in type(JOIN). _name__:

88 JOIN = ]OIN.map(lambda row: Row(™row) if isinstance(row,dict) else row)

89 JOIN = hiveCtx.inferSchema(OIN)

90 JOIN.saveAsTable('HIVE_TMP_259"

91 hiveCtx.hql('INSERT OVERWRITE TAELE movie_rating \
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|
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Oracle Loader >

Oracle Loader for Hadoop
(Oracle Big Data ConnectorstHE)

* Hadoop EDT— ’5‘5’ 1 1) AL
TOracle DBIZEERT—420O0—F
(15TB/B5HE)

« T—AO—KBEF®DOracle DBAD

l@hadamp
SfZs/ME

BB REEST 5
A— A0 3R B fE] OD %2 e
H JSON romf?lzesssed Andmore..l b—)LADXn,L’\_IE@-U-;l—S—I\
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Oracle Loader for Hadoop

Oracle Loader >

IN—T 433 %f L T-Data PumpZMapReduce TYERLL . Direct Path CTA—KF 9 4/t #H &

BIRIEZT X Z A
“BEDJIDBCAUATT—ADIZ, O—FK
[ZEE b S f=Direct Path LoadZ#|FA9 %
ZENA[EE

 Oracle Database @ PartitionZ &[Zilli 5] [Z
AO—RFIBAITHCEMNTIREL O E &

T—RADYUTYTEFTITEICKY ., A—

NALIBAITOReducerD Mz @Y IZEIY LT
HZET, MBS TETCOEBZEEREERIR)

ORACLE

HDFS_ ED 374+ —< vk

o=

Hive

TXANMAIE K. ERKRR)

FEEDI+—<vh

mE
HiveT—ZJ LMD DA ERY

HDFSEDTIIARYPYD 77/ ILELLIE. T+—< Uk
FIERRRINCTERAIRELR I 7ML LD FAHLY

InputFormatZ ¥t B TSR & A6

T—ANR—Z~ADO—FAR

A=

OCI Direct Path

JDBC
Offline

HB=E

A—KIZ&&E{E & f-Direct Path LoadE—FZF|BT 5
-6HE=E

T—AR—RN\VI7ERHBAETT . BEET—270v0%
Y9 5-HE&E

JDBCIZ & B#E#KE. B—F,

A—KIZ&E{E SN I=T 74 )L (Data PumpH LLIHCSV) %
HDFS_E =4 Rk
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Oracle Loader for Hadoop

IN—T42aVEOT—RR/YDBHHIEZE TEH.
IN—T 43V IZE|Y B THReducerMEFHAEL T
REHEO—R N\ RAEER

LUTDINGA—ZZ N, YT T DEEZETE AIRE

INDA—4S INGA—ZDERK

enableSampling YT G ETIMESH

maxSamplesPct T —ADSHbRAENETDEIEDT—2EH LTI T T EHIEIRE
(default:0.01)

maxLoadFactor E Dreducert,, CCTEHRELEENES U EDA—/\—O—FMN RS
(default:0.05)

loadCl HEtIZ. ST EL-HEZE TmaxLoadFactor AR DA —/\—O—KIZYRE S
(1ML EBEKEZES|LV={E)(default:0.95)

% maxSamplesPctémaxLoadFactore loadCIDHAEHEICK>TIE. FETHICEHEZR/-ELRNIEEH 5,
ZTOBEICIE. TV TIZE DN =O0—FN\SUREEHELLZL, —fRBIIZIET 74 ILMEN I RH,
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Reducel

Reduce2

Reduce3

Reduce4
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TAReducerD#=HET 5,

DUNEBFEDERNIERSND,

N
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Oracle Big Data SQL
Oracle DB ERRDSHDFSDFT —H &SR T DM

BFO7N).VU—IL X)L

ZTOFETETHOT—HH T IRE
Hive

metadata :

- KRBT —Hh

BEICEXaTITIRENDS
Smart Scan Smart Scan
) L1)%Big Data Appliance® 4 T1)%Exadata®d

F—%/—FI=470—F AL =24 =/ i—troR—F

Storage Index Bia Data Appliance Exadata Storage Index
INIZBES g matapp e PV I

I D I DAT AT Hadoop/NoSQL Oracle Database 12¢ T—RATAVIDHERFvY
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T Oracle T,

Oracle Big Data SQL |
Smart Scan : O—JLTODRDIAH - T—FERXDE/IME

® NameNode/Hive MetastoreH i
LU T O SRERS:
+ T—EDRFHGE
« T—ADIEIE
c MFROTOVIE

@ Big Data SQL Server/HVilf 5|54 #:
* DataNodeM i 5| [ZT7—2TF7 Ot X
« ITEFIDIRY AR

© / \@ ® T—RAR—XHY—/\—TDULE
B e CEBET BT —ADHEESN (D

« T—AR—ZADT—T)LEDIAY
$ Hive Metastore o T—AR—YFXa)T4R)—DE A
HDFS Data Node HDFS Data Node
BDS Server BDS Server

select last_name, state,
movie, genre

from movielog m, customer c
where genre=‘comedy’

and c.custid = m.custid

|

Hadoop
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Big Data SQL 2.0: \ s )
\ %‘J'f L OD{EFB A & StorageHandlerXd i MLER ’

BigDataSQL1.0& 1.1 Big Data SQL 2.0

» HadoopfRIIDi 5 E (DBEI(C{fF  * Hadoop &DBDMAEZ{E5IF] D =T
— DBl (CAZE/RPQT Oz ANELIZ * Auto DoP CH (CEE/RilAE

— B BRB B EIE  ED N — F1940%)\ T A —Y > A@AE L
- StorageHandler H7/kh— b
— And more...
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StorageHandlers: HDFSLASTDALFE A (CBHL QE_C%%

Oracle Big Data SQL

&

ORACLE’ | @/
NOSQL
DATABASE
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C15 RinDatraSNl
1. oracle@scaj43bda02: mongodadp (5571 Lol

@ >
DD
D D

£ 1.6 )6 Oracle SQL Developer : /Users/dmcclary/collab_demo1l.sql .g“‘

"~

FOoH8 & D ey

[oracle@scaj43bda@2 mongodb]$ [} 2 | [B] cottab_demo1.sq -

SQL Worksheet History
bED-BQA R &R L & collab_demo -

orksheet ]Query Builder
—= wE Cdll g0 thls DECaUSE DLIJ Ddla SUL €MDraCes OpPEN Sa|]

—— like the Hive StorageHandler API
@ CREATE TABLE FLUSHOTS
: (  "MID" VARCHAR2(100 BYTE),
"PERSON_COUNT" NUMBER,
"WEEK" NUMBER,
"name" VARCHAR2(100 BYTE),
"'SHORT_NAME" VARCHAR2(2 BYTE),
"FIPS_ID" NUMBER,
"DISPARITY" VARCHAR2(100 BYTE),
"WEEK_START" VARCHAR2(15 BYTE),
"MEDICARE_STATUS" VARCHAR2(10 BYTE),
"year" NUMBER,
"PERCENTAGE" NUMBER,
"ETHNICITY" VARCHAR2(1 BYTE)
)
ORGANIZATION EXTERNAL
( TYPE ORACLE_HIVE
DEFAULT DIRECTORY "DEFAULT_DIR"
ACCESS PARAMETERS
()
)

REJECT LIMIT UNLIMITED ;

select x from flushots where "year"> 2013;

select all_eligible- lag(all_eligible) over (partition

mav radeeamad — Tanalmav radeamad) auvar(nartitinan hu ’1-'

.“

| Line 122 Column 1 | Insert | Modified| Unix/Mac: LI

/|



Big Data SQL 2.0: L
Storage Indexing g

BigDataSQL1.0& 1.1 Big Data SQL 2.0
- OTVUDECETOIOVO%Z - #E7 Ot AR ICEER(CStorage
e+ HLD Index’=ER%

-JOvIHBIZD256MBDI/ONFEE . 2 @EHS(EARELR/0EXF Y S

- E1965% HIE(E
—RDIAHFENHNIT T DIHFE
1005 EBEIET BEDE
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Oracle Big Data SQL |
Storage Index : AF v OWRERIAH. I T VKR ET—F10%ZHIiRE

HDFS E?(ample: . B . ‘
Field1, Field2, Field3, ... ,Fieldn rFrI\r:)(\j/iaelsI \r/\?it';lf?gas from ’ g E}J EI\J (L— H D FSJ:G)T T 9 j EI \\J
MOVIE_ID of 1109 8B DIndexDEANE & FR/IMEZ

st Rk
« AFv HIICEN DT —9h R
\ e NBE-E/MEDR (Cd D =R
B1 - Movie_ID / o E-ﬁj('ﬂE_E-ﬁlJ \'ﬂEO)FEﬁ (C Td: (,j_ﬂ(j:‘\

Min: 1001

HDFS Wiax: 1609 AFv>ziTHhd . OTUICH
S N SEsfEl &, HDFSH S DI/0%ZHl

(256MB) B2 — Movie_ID }‘Z
Min: 1909 NiE

A

/) Max: 13010 !

F1965%. AR1001E =31k
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racle

Big Data SQL 2.0: Selected TPC-DS Speed Ups

Elapsed Time Times Faster
without Sl with SI
42 141.7s 12.3s 11.5
52 148.6s 26.3s 5.7
53 151.6s 44.3s 3.4
55 124.65 11.0s 11.3
59 238.1s 63.5s 3.7
65 294.3s 76.1s 3.9
68 125.8s 8.9s 14.1
73 120.9s 10.2s 11.9
79 132.6s 11.9s 11.1
89 362.0s 67.1s 5.4
08 252.2s 13.1s 19.3

ORACLE

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

54



BDS1.1 vs BDS2.0

NS

ORACLE

11

X

L

i

x
-

L E’



S B R BT

o c ®
R CI—E Copyright © 2015, Oracle and/or its affiliates. All rights reserved



Big Data SQL:

ORACLE

Il Y 7

51K UCVLWK FIE

J'LE/



Big Data SQLOE=3 >
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Sqoop >
Copy to BDA> Oracle Loader >

MapReduce>

Oracle Data Integrator /
I
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pachelate Spc:r‘l’g

Giisiam XIS TYATL g e L,
Applications Q;@ﬂ%@ﬁf}?o)wr B Spark Streaming
flﬁ#l:?ﬁﬁqL” . (BDAIZEFEMND)

Oracle GoldenGate for Big Data
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Enterprise ManageriEE

» Big Data ApplianceldEnterprise Manager(C K D EIEHEEZ Ie(t
« J\— RO T FOEIBHEEE (L. ExadataFHD T ST A > iR
N NI T V7OEIEEE(X. Cloudera Manager & B

—~————
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BDA & Oracle Enterprise Manager

J\— R 177 &EHadoopH— E XD

ORACLE Enterprise Manager Cloud Control 12¢

~ E ’_ o
- - \ \ > — —
€ Enterprise v (@) Targets vy Eavorites v @ History v \ / o \
Target Navigation cluster21 @
View + & Hadoop Cluster ~ ~ O) E — E’
7  eANetwrk 1 /;( J:I:I:I.:i:
> ") BDA Network 1- IBNetwork ) Semmury ‘
v & eisteran Mame Type Status Component Sty
E Cloudera Manager - duster21 | | L | L3 E
- B mrease s rototedce  ® 6 - — d l,k :\ d\ Cloudera
5> $5 mapreduce_duster21) @ hdfs_duster21 Hadoop HOFS ® s D ﬁ
> [ zo0keeper_duster21 A zo0keeper_duster21 Hadoop ZooKeeper *® :: - “w
v &, scaj21 [3 Coudera Manager - duster21 Cloudera Manager * - I
> [ Hosts @ Orade Loader for Hadoop 1.0.0-cdh4 anager ( /
> 0 nomservers @ Orade R Connector for Hadoop
> 33 rous @ Orade Data Integrator Application Adapter for Hadoop  11.1.1.6.0
& [ Switches N
! Host Utilization ~ — ~ ""_.ﬁ"—
CPU (%) Memory (%) File System (%) } b / / E
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v/ Hadoop Performance
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ORACLE
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Hadoop Cluster

Performance Summary

¢ i C : / /- '\ j A / : ; I ; / duster21 ® [ scaj21bdan1.us.orade.co
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| Hadoop Performance
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Enterprise Manager Big Data Appliance
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The Power of Cloud by Oracle

Oracle Big Data Cloud Service
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Big Data Cloud + loT Cloud

Big Data + loTIRIRZCF+ 1 7RIS FTEHRE

IoT Cloud Serviceid:
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Integrated Cloud

Applications & Platform Services

c ®
OR Cl_e CCCCC ight © 2015 , Oracle and/or its affiliates. All rights reserved .|



ORACLE




