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ApxutekTtypa Hadoop 1.0

Apache Oozie (Workflow)

MapReduce Framework

HBase

HDFS

(Hadoop Distributed File System)
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Hadoop 1.0
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OrpaHmyeHusa Hadoop 1.0

«OTcyTcTBMe B HDFS ropn3oHTanbHOro
MaclTabupoBaHmnsa ona NameNode

»OTCYTCTBUE peXxnMa BbICOKOHaOEeXHOoro

dbyHKUMoHNpPoBaHUA (High Availability -
HA) 0n1a NameNode

«[loBblLLEHHaA HAarpy3ska Ha JobTracker

«Cnabas nognep>xka He-MapReduce
NPUNoXKeHNN

«He nopgaep>xXmBaeTca MynbTUapeHOa
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Hadoop 1.0

OnncaHme

NameNode — HEBO3MOXXHOCTb
FOPU30HTAJIbHOIO
MacwTabupoBaHus

NameNode — oTcyTcTBYeT
nongep)Xka BblICOKOHaLEeXXHOro
dyHKUmMoHnposaHua (High
Availability - HA)

JobTracker — neperpy3ka
PYHKLNAMN.

MapReduce version 1.0 (MRvl) —
[Toppep>xmBaeT TOJIbKO
dyHKUMOHUPOBaHUe MapReduce
java-3apna-.

EovHcTBeHHbIN cepBep NameNode v
dannoBasa cuctema, orpaHnU4eHHas
pa3MepoM ornepaTuBHON MNaMATU CcepBepa
noonep>xxusatouiero NamehNode.

NameNode — To4ka oTka3a. B cny4ae
ero nageHus Tpebyertca pyyHoe
BOCCTAaHOBNEHUSA Yepe3 BTOPUYHbIN
(Secondary) NameNode

bosblyto YacTb BpeMeHun JobTracker
TPaTUT Ha NOALAEPXKKY XXU3HEHHOr 0O
unksa MapReduce-3agau.

OrpomMHoe 41ncno XpaHUMbIX B hansioBon
cucteme HDFS gaHHbIX He MOryT ObITb
NCMOJIb30BaHbl APYr MU MPUNOXKEHUAMMN.



OTcyTCcTBME
MacLuTabupoBaHua u
HaJIM4Me TOYKM OTKa3a

Client Get Block Locations

NameNode
NS

Block Management

Read Data

NameNode - No High Availability

NameNode - No Horizontal Scale



NameNode — eauHaa Touka
OoTKa3a

metadata

Founas mouka

- NameNode omkasa
v Bropu4Hbin NameNode:

Y He paboTaeT B pexume rops4ero pesepsa
v CUHXpoHU3aLusa MmeTagaHHbIX - 1 pa3 B yac
v KonuposaHue n onTumMu3aLnsa MeTagaHHbIX
v [py BoccTaHoBreHNEe BO3MOXKHAE

pPacCHHXpPoHU3alUnAa MeTaldaHHLIX U b6./10K08

FEyxceuacuasn

CUHXPOHU3AUU S
MemadaHHbIX

metadata




NMeperpy3ka JobTracker

CPU: Job

v bosblLas 4acTb MNpPoLEeCCoOpPHOro BpeEMEHU Tracker
TPaTUTCA Ha NOAAEPXKKY
XWU3HEHHOIro UnKaa ThiCs4 3a4a4d
MapReduce

v CeTh:!
v EQMHas To4ka KoopaAuHaunu rnopoxxaaeTt
60/1bLLOU LEHTPasIM30BaHHbIN TPapUK



Henpeancka3syeMocCTb
OONbLUMUX KJIaCTEepoB

[Tpn AoCTUXKEeHUM Knactepa pa3mMepa
4000 cepBepoOB:
« KackagHble coowu:
Bbixon U3 CcTpoa cepsepa
naHHbIX (DataNode) npuBoaunT K
PE3KOMY CHUXXEHUIO
NPON3BOAUTENIbLHOCTU KNacTepa
N3 3a MOBbILLEHUA Harpy3KK
Ha CeTb NPU penaukaLnn
HeOoCTYNHbIX 6/10KOB.

v« MynbTunapeHaa:
[1pn yBenm4eHnm pasMepoB KjlacTepa BO3HUKaET
HeobXo0aAMMOCTb B NOAAEPXKKE Pa3/INYHbIX HE3aBUCUMbIX
hannoBbiX CUCTEM U pa3/INYHbIX Mogenen obpaboTkn AaHHbLIX.



Heucnonb3yeMmbie paHHbIe

»TepabanTtbl N NneTabanTbl AaHHbIX
MCMNOJIb3YIOTCA TOJIbKO AJ19 onepaLnn
MapReduce



Hadoop 2.0

HoBbin Hadoop 1.x Hadoop 2.0
PYyHKUMNOHaN
HDFS Federation OnunH cepsuc NameNode [Mpon3BOJSIbHOE MHOXXECTBO
n pannosas cMcrtema NameNode n anioBbliX
cucrtem
NameNode High OTcyTcTBYET [Moppep>xmusaeT
Availability (HA) BbICOKOHa4eXXHoe
JpyHKLMOHUPOBaHUE
YARN — KOHTpOJIb JobTracker, TaskTracker ResourceManager,
3a4a4 u ApplicationManager's,
MyJibTUAPEHOA Nodemanager's, Container's

Lpyrou cywectBeHHbIN pyHKLUMoHasN Hadoop 2.0:

+ HDFS Snapshot's;

v BuHapHaa coBMeCcTUMOCTb C 3agavYamMmm MapReduce vl;
v Fnybokasa nHrerpaumnsa c npoektamm Apache Hadoop;

v JocTyn K gaHHbiM HDSF yepe3 NFSv3;

v~ BO3MOXHOCTb pa3BepTbiBaHUA B cpene MS Windows.



Block Storage Namespace

Hadoop 2.0: Federation

Hadoop 1.0

Namenode A

Block Management

Datanode Datanode

Storage

Hadoop 2.0
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Hadoop 2.0 High Availability

logged to shared NFS
storage; single writer
(fencing)

Shared Read edit logs and applies
edit logs to its own namespace

Resource
Manager

Active Standby
NameNode NameNode

Node Manager Node Manager

NameNode High Next Generation
Availability MapReduce



Hadoop 2.0 YARN —
KOHTPONb 3apa4

Hadoopl, Hadoop2 MRv2/YARN
MRv1l ﬁ
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JobTracker vs
ResourceManager

Hadoop 1.0 (MRv1) Hadoop 2.0 (YARN)
« Nepapxmna odyepenen ons
- Tonbko MapReduce ynpaBJieHUs pecypcaMn B npeaenax
« QpraHumsayunsa IMHENHbIX o4Yepenen Ka X | aRiviSakan
3ajau v+ INACTUYHOCTb — pecypcChbl AN
ovyepenen npenocTaBNATCSA B
v Kaxnasa odepenb nony4vaet % npenckasyeMoM Nopsigke

pecypcoB KnacTepa
v [apaHTUpPOBaHHOE BblaeNeHune

v FIFO-ynpaBneHue o4yepenbio pecypca: Nnoa Kaayl o4vepenb
BblAenaeTca 40N1A pecypcoB
v HeynpaBnsemoe pacnpenesneHume KnacTepa

NaHHbIX (eanHbIN HDFS)
v MynbTnapeHna — yCTaHOBKa

JIMMNTOB ON1A Ka>X40ro npunao>xxeHums

v PecypCcHO-OpueHTnpoBaHHOE
yrpaBneHme — npu HeobxoammMocTu
MPUNOXXEeHNEe MOXEeT 3arnpoCuTb
OOMOJIHNTE/IbHbIE pecypchl

v be3onacHOCTb — 3alinTa OaHHbIX
OH HeCaHKLMOHNPOBAHHOI0 A0CTYynNa



Hadoop 2.0 Slider

Applications
r.‘
Direct Scripting SQL Cascading NoSQL Stream
AP| < Java Pig Hie Scala Other HBase Storm Other  Others

Spark
Other ISV

Al

Engine <

A

YARN : Data Operating System

System ~
HDFS

(Hadoop Distributed File System)




ObpaboTka nNoTtokoB (Stream)

STORM

Hadoop peanbHOro BpemeHn — obpaboTka
HernpepbIBHbIX MOTOKOB OaHHbIX

PacnpeneneHHada, Macwtabupyemas,
[nbkasa, OTkasoycton4ymnBas M Hapne>xHas

He3aBucuma ot A3blkoB (JSON-based Java,
Sparc, Ruby, Python, ...)

USECASE: obpaboTka HernpepbIBHbIX
NOTOKOB AaHHbIX, pacnpeneneHHbIN BbI30B
npouenyp (RPC), HenpepbIBHbIE
BblYUCNEHUS



Hadoop 2.0 (YARN) Product

Platform

H a d 00 p 1 n 0 -> MapReduce Framework

HDFS

HBase

(Hadoop Distributed File System)

GOVERNANCE DATA ACCESS SECURITY OPERATIONS
INTEGRATION

Batch = NoSQL @ Search @ Graph Script sqL Stream  In-Mem Others...

Data Workflow. Lif | Map Lily Solr Giraph Pig Hive Storm Spark YARN
ata . :r ow. Litecycle Reduce | HBase HCatalog || Kafka Ready Authentication, Provision, Manage &
ouernance Accumulo Apps Authorization, Audit & Monitor

Data Protection

Falcon Ambari

S— YARN: Data Operating System ) Storage: HDFS ZooKeeper
Resources: YARN

INFS Access: Hive scheduli
. chedulin
Zume Pipeline: Falcon &

0o
goop HDFS Cluster: Knox Oozie

Hadoop Distributed File System

DATA MANAGEMENT



Hawum KoMnetrTeHuuMum

DATA ACCESS

Others

Stream  Search

Batch  Script SQL NoSQL

Map Pig  Hive/fTez HMBase  Storm  Salr

Reduce

In-Memary

Analytics
ISV Engines

HCatalog LIy

YARN : Data Operating System

HDFS
(Hadoop Distributed File System)

DATA MANAGEMENT

Authentication
Authorization

Accounting
Data Protection

Storage: HDFS
Resources: YARN

Access: Hive, ...
Pipeline: Falcon

Cluster: Knox

OPERATIONS

Provision,
Manage &

Monitor

Ambari
Zookeeper

Scheduling

Oozie




000 HEBOJA, TK UBC
KocTapeB AnekKkcem

kaf@nevod.ru
kaf@ics.perm.ru
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