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Key points

0. [laHHble BaXHbl Ana ntoboro npeanpusaTus.

1. HDFS n apyrne komnoHeHTbl Hadoop, no npexxHemy HabupatoT
NoNyAAPHOCTb CEMUMMU/IbHBIMM WHAramm!

2. SQL octaetcsa u byaeTt octaBaTbCA A3bIKOM HOMEP OAUH ANA PaboTbl C
AaHHbIMM !
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KoHuenuun Hadoop — XxpaHeHne u A0CTyN K AaHHbIM
* HDFS: Hadoop Distributed File System

— Pa3paboTtaHa A macwtabmupoBaHmMA NPONyCKHOM cNOocobHOCTb $pani0BOM CUCTEMDI
Ha commodity obopyaoBaHUu

— PacnpeaeneHa n n3bbiTovHa (B npManyHom obLiectse NPUHATO XPaHUTb 3 Konuu)
— Append-only
— MocnepoBatenbHbIM AocTyn K 6onbwmm 610Kam AaHHbIX (BDA: 256 M B)

* HE 6a3a gaHHbIX
— laHHble ocTaloTcA B UCXOAHOM dopmaTte Ha AUCKe
— MNonb30oBaTeNM YKa3bIBAOT KaK MHTEPNPETUPOBaTb pOpMaT BO BPEMA YTEHUA

ORACLE
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KoHuenuun Hadoop — xpaHeHne n gocTyn K AaHHbIM

1
Create ROWS

1

SCAN

Data Node

disk
ORACLE

* [Mpouecc ckaHMpoBaHUA U POPMUPOBAHUSA
CTPOKW AOMKeH paboTaTtb ¢ t0bbiMm popmaTom
NAHHbIX

* MMpeponpeneneHHblie Nosnb3oBaTenem Java
KNacCbl UCNONb3YIOTCA ANA CKaHMPOBAHMUSA
NaHHbIX U POPMUPOBAHMNA CTPOUKU

RecordReader => CKaHupyeT gaHHbie (key - value)

InputFormat => OnpeagenaeT napannenmsm
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KoHuenuun Hadoop — xpaHeHne n gocTyn K AaHHbIM

Consumer .
- * ObbsaBneHne Tabanu xpaHutca 8 Hive

Metastore
* Hive ncnonbayet SerDe (Java class) ans

Create ROWS & COLUMNS onpegeneHmna KON10HOK B nonyquHoﬁ CTpOKe

1

SerDe => Co3aaeT KOJIOHKU
SCAN

RecordReader => CkaHupyet aaHHble (key - value)
ata Node
§ InputFormat => Onpeaensaet napannennsm

ORACLE

disk
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KoHuenuun Hadoop — nporpammmnpoBaHme

* MapReduce

— MpocTas nporpammHan napagmrma Ans JOCTUMKEHMA BbICOKOM MacliTabupyemocTu
(HE npon3BogmnTENbHOCTH)

— lnck Kak checkpoints ans yctonumnsoctn K cboam
— YnpasneHnue InputFormat, RecordReader u SerDe

* Pa3ninyHbie BapmaLmm € A3blkamn 6onee BbICOKOro YPOBHA
— Hive (MapReduce nmnnemenTtauma SQL)
— Pig

ORACLE
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Hadoop tpeHa #1 — MNpepoctasnatb goctyn K Hadoop AgaHHbIMm 60nbLemy
4YMCAy NOSIb30BaTENEN

* IBpuKa! => Ucnonb3zosatb SQL => Co3anaHme Hive

* Hive
— Wcnonb3oBaTtb SQL ana 0bpaboTkm 6onblioro obbema AaHHbIX
— Co34aTb ONTUMM3ATOP A4/1A CO34aHUA MNNAHOB
— KoHBepTumpoBaTtb nsaHbl B MapReduce ansa nonyvyeHma macwtabmpyemoro peweHumns
— Wcnonb3osaTtb UDF ana nmnaemeHTaumum 6mMsHec 10rmku

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



Hadoop TpeHa #2 — mou 3anpocbl A0/1KHbI paboTaTb bbicTpee!

* 3BpuKa! => ontummnaunposatb SQL => ybpatb MapReduce

* Stinger, Shark, Tajo, Presto, Impala n npoune un npoune...
—Y6patb MapReduce
— MNoxepTBOBATb YCTOMYNBOCTbLIO K COOAM B yroay npou3BoAUTENIbHOCTH
— OrpaHnyeHHble Bo3MoXxKHOoCTKU SQL
— Co3paHue SQL 6a3bl gaHHbIX noBepx HDFS

— 3arpy>|<aTb AdHHble B ONTUMN3NPOBAHHOM cbopN\aTe, Ana AOCTUXEHNA
MaKCMManbHOM npon3soanTe/IbHOCTU

ORACLE
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A xo4y Hadoop, Ho...

* MMoyemy A nonyyato meHblume SQL BO3MOKHOCTU?

* [Mouemy A Aon*KeH noaaepKMBaTb HECKONbKO 6a3 AaHHbIX OT Pa3HbIX
BEHO0pPOB?

* [loyeMy s No/1ly4Yato MeHee 3alMLIEHHOe pelleHme?

* OBpuKal => Hadoop + PCYB/[] => Jlyylwiee U3 AByXx MUPOB

ORACLE
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Jlydqwee n3 asyx mmpos!

CkBO3Han obpaboTtka (STP)

CKOpOCTb 3arpy3Ku AaHHbIX

IbEeKTUBHOCTb XPaHEHUA MaNOLEHHbIX
AaHHbIX

MpocTtoTa ETL

ORACLE

3penocTb MHCTPYMEHTOB

He ¢yHKLUMOHANbHble TpeboBaHUA

TpeboBaHua ACID

be3onacHocTb

PasHoob6pa3ne popmaToB AaHHbIX

PaspekeHHble gaHHble
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Information data management.

NCTOYHMKM JaHHbIX

MynbmucmpyKkmypHele

M
UCMOYHUKU I %
CmpyKmypupoeaHHbie
JaHHoble

(U3 PEeNAYUOHHbIX UCMOYHUKOBS,

Macmep OaHHble

Konmenm

MpocToTa 1 CKOPOCTb

3arpy3kun AaHHbIX

YpoBeHb NPON3BOANTENBHOMO
Joctyna

ﬂ,aHHble OpraHn3oBaHbl B COOTBETCTBUN C
Y

MaKCMMaNbHOM nponsBoaUTENIbHOCTU

dyHOamMeHTarbHbIN Crion

-
'..bo
. L
o,
com

AaHHbIX (3N dopma)

[aHHble ounLLeHbl, OpraHNM30BaHbI B
HEKOTOPYH CTPYKTYpPY, HO abCcTparMpoBaHbl
oT bu3Hec npoueccos

MNepBuryHaa MHPopmaLma XpaHUTCA
6e3 BCAKUX N3MEHEeHUM

TpeboBaHMAMM BU3HEC NPOLLECCOB, ANA LOCTUKEHUA

CronmocTb 3anpoca K

JaHHbIM

ORACLE

NccneposaHue AaHHbIX,
.. BbIAB/NEHNE HOBbIX
3aKOHOMepHocTel

Cpepna paspaboTku

Pa3paboTka
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Big Data SQL

ORACLE
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Oracle Big Data Management System

Yiva oie

* EnnMHan To4Ka gocTtyna K AaHHbIM
* EnMHan ToYKa goctyna K meTagaHHbIM

* MonHaa mowpb Oracle SQL

o SR A

=

* Jlyywas NpomM3BOAUTENBHOCTb

+

* HUKaKNX U3AMEeHeHU B NCXOAHOM Koae

* HnuKakmnx nameHenmnn B Hadoop nam NoSQL

ORACLE
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Kak mbl caenanm sto?

1. 3anpocbl CYBM asnatotca KameHtom K Hadoop
2. PacwwupeHune cnoa metagaHHbix B CYB/[] o6bekTamun Hadoop

3. Pa3BopaumBaHue Exadata Storage Server Software Ha y3nax Hadoop

ORACLE



[Mybunkauma metagaHHbix Hadoop B Oracle Catalog

Hive metadata

HDFS
Name Node

HDFS
Data Node

HDFS
Data Node

Big Data Appliance
+

Hadoop

ORACLE

/, \\
! \ [ ] ] |
]
] | mmm COracle Catalog
S V;
\\N--—’/
Hive metadata

External Table

External Table

£\

create table customer address

( ca customer id number (10, 0)
, ca street number char(10)

, ca state char (2)

, ca zip char (10)

)

organization external (

TYPE ORACLE HIVE

DEFAULT DIRECTORY DEFAULT DIR

ACCESS PARAMETERS
(com.oracle.bigdata.cluster hadoop cl 1)

LOCATION ('hive://customer address')

)

Exadata
+
Oracle Database

19



[Mybunkauma metagaHHbix Hadoop B Oracle Catalog

create table customer address

( ca customer id number (10, 0)
, ca_street number char(10)

, ca_state char (2)

, ca_zip char (10)

| organization external (

TYPE ORACLE HIVE
DEFAULT DIRECTORY DEFAULT DIR

ACCESS PARAMETERS
(com.oracle.bigdata.cluster hadoop cl 1)

<= LOCATION ('hive://customer address') e SerDe
)

e RecordReader
* InputFormat

Hadoop DEFAULT DIRECTORY DEFAULT DIR

ACCESS PARAMETERS
ORACLE

(com.oracle.bigdata.cluster hadoop_

LOCATION ('hive://customer address')
)
20




BbinonHeHue 3anpocos B Hadoop

®a | ®a en | e

ORACLE

OnpepeneHue:
* MecTtononoxeHusa AaHHbIX

Hive metadata * CTPYKTYpPY AaHHbIX

* [lapannennsm

Name Node

HDFS

Select c customer id

14

14

From

where
and

C_customer last name

ca county

customers

customer address

c _customer id = ca customer id
ca state = ‘CA

Data Node \

HDFS
Data Node

OT KOHKpeTHbIX datanode
3anpallnBaem:

* [laHHble

* Context

HDFS
Data Node

HDFS
Data Node

\

HEN
1 Oracle Catalog

Hive metadata

External Table

External Table

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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BbinonHeHue 3anpocos B Hadoop

®a| ®u| % e

ORACLE

Hive metadata

HDFS
Name Node

HDFS
Data Node

HDFS
Data Node

HDFS
Data Node

HDFS
Data Node

where

I/O Smart Scan: cuie.

Select c customer id

C_customer last name

ca county
customers

customer address

c _customer id

= ca_customer id

ca state = ‘CA

* OUNBTPYET CTPOKMU
* BbibupaeT KONIOHKMK

HEE O5cle Catalog

Hive metadata

External Table

External Table

ObbveanHeHue
JAaHHbIX C
AaHHbIMmK PCYB/1

“Tabnunubl”

[NlepemewatoTcA TONLKO
peneBaHTHble JaHHbIE:
* CTpoKku
* KO/IOHKMU

<=
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OnTMmmn3lauma ckaHmposaHuA Ha Hadoop

Hive metadata

~N

J

HDFS

Name Node)

HDFS
Data Node

~N

HDFS
Data Node

HDFS
Data Node

HDFS
Data Node

ORACLE

“Bnokn”

Storage
Indexes

i

i

1

* ABTOMaTnyeckmm cbop
CTaTUCTUKMU O MUHUMAJIbHbIX U
MaKCUMaA/IbHbIX AaHHbIX B
Storage unit, nocne nepBoro
CKaHUPOBaAHMUA

* Jlo cKaHnpoBaHunA ES
nposepaeT min/max B 610Ke
Ha COOTBETCTBME C YC/IOBUEM
where

* B chyyae HecooTBeTCTBMA
610K HEe CKaHupyeTcA
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BIG DATA
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[loumep COBMECTHOIro NnpumeHeHuA

Select customers_document.address.state

' revenue Push Down B Hadoop
from customers, sales

where customers_document.id=sales.custID .

group by customers document.address.state; ¢ JSO N pa I'SI ng

A * BbibopKa KONIOHOK

A * Baym dunbTpbl AnA
OnNTUMM3ALMNK jOiIn

XpaHuTe He KOHBEPTUPOBAHHbIE AaHHbIE XpaHuTe 6M3Hec KpUTUUHbIE
JSON B Hadoop 6aHHble B Oracle RDBMS

ORACLE
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KaK orpaHu4mnTb AOCTYN B AA@HHbIM?

DBMS REDACT.ADD POLICY (
object schema => 'txadp hive 01',
object name => 'customer address_ext',

column _name => 'ca_street_name', MpumeHeHune advanced security
policy name => 'customer address_ redaction',
function_type => DBMS_REDACT.RANDOM, K AdHHbIM, N1eXalWUM B Hadoop
expression => 'SYS CONTEXT ('"
oSS oNLROLES' ", ' TREDACTION_TRSTER'') * MacKupoBaHue AaHHbIX
) ; . .

X * Virtual Private Database

* Fine-Grained Access Controls

Store unconverted Store business-critical data in
JSON data in Hadoop Oracle (JSON or Relational)

ORACLE
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Marua
Ho aaHHble nexaTt He TonbKo B Hadoop... Storage

SQL
A

‘; Relational
=

ORACLE
N( nosaL paTABASE

F
‘ mongoDB 4%

And more. . Cassandra

ORACLE
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Hardware and Software
Engineered to Work Together
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