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Big data neznamena Hadoop
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Apache Hadoop

»  Wikipedia:

— Apache Hadoop (pronunciation: /ha'du:p/) is an open-source software
framework for distributed storage and distributed processing of very
large data sets on computer clusters built from commodity hardware. All
the modules in Hadoop are designed with a fundamental assumption that
hardware failures are common and should be automatically handled by the
framework.
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» Commodity hardware

— stroje za statisice CZK (ale ne desitky mil.)
« 2-4 CPU, kazdé CPU 8-20 jader
« 256-512 GB RAM, min. 128GB
« 10-20 2-4-8TB HDD

— rozhodné ne to, co jako server prodava Alza ©




Jak vypada levny HW

EEAII Hosts - Cloudera Manager - Internet Explorer

@: - IE http: /10,171,864, 11: 7180/ cmf [har dware/hosts

cloudera

All Hosts

Filters

v STATUS

Y ¥V ¥V VY Y Y V¥V Y VYV Vv Y

Good Health

CLUSTERS

CORES
COMMISSION STATE
LAST HEARTBEAT
LOAD {1 MINUTE)
LOAD (5 MINUTES)
LOAD (15 MINUTES)
MAINTENANCE MODE
RACK

SERVICES

HEALTH TESTS

Clusters -

Pj 3 E All Hosts - Cloudera Manager I &F Hue - Editor

Hosts ~

Diagnostics ~

Actions for Selected =

o oo oo O

Status

+ Name

dhbbdn05.-

dhbbdn06.c " ...

Charts ~

dhbbdn07.¢

dhbfe06.c

dhbfed7.s -

Backup ~

6.93."

6.93.

6.93.

6.93.

6.93

L1

4.1

4.1,

41

"4

Administration ~

Roles
» 5 Role(s)
» 5 Role(s)
» 4 Role(s)
» 16 Role(s)

» 10 Role(s)

Configuration

Last
Heartbeat

7.71s ago
11.64s ago
9.77s ago
9.09s ago

7.42s ago

Add New Hosts to Cluster

Load
Average

0.00 0.02 0.05
0.00 0.01 0.05
0.05 0.04 0.05
0.10 0.22 0.38

0.12 0.06 0.05

Disk Usage

136 GIB /22 TiB

13.7 GiB /22 TiB

13.5GIB/22TiB
299 GIiB /1415 GIB

24 GIB /3539 GIB

Re-run Upgrade Wizard

Columns:

Physical
Memory

8.6 GIB /2518 GiB
8.8 GIiB /251.8 GiB
7.8 GIB/251.8 GiB
16.3 GiB / 251.8 GiB

12.4 GIB/125.8 GIB

L - Support ~  msusicky ~

Inspect All Hosts

9 Selected =

Swap
Space

0B/32GiB
0B/32GiB
0B/32GiB
0B /32 GiB

0B/32GiB



Hadoop — architektura |
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Hadoop Cluster

) World
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| Secondary NN | Client DN+ TT
DN+ TT

| Job Tracker |

| Mame Node |

DM+ TT

DM+ TT

DM+ TT

DM+ TT

Rack 1

DN+ TT

DN+ TT

DN+ TT

DN+ TT

Rack 2

DN+ TT

DN+ TT

DN+ TT

DN+ TT

DN+ TT

DN+ TT

DM+ TT

DM+ TT

Rack 3

Rack 4
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Hadoop — architektura Il

Metadata Operations
to Get Block Info

Name Node

Client

Job Assignment to Cluster Master Node

A
, JobTracker L A
o - ‘o 44
g v 7y e
R OC? % ?3‘72;90,,)
. -._.q.&"f),

Data Write
Data Read

Slave Node Slave Node Slave Node

TaskTracker TaskTracker TaskTracker

Data Node Data Node Data Node

Map Reduce Map Reduce Map Reduce

Data Replication on Multiple Nodes

Slave Node

TaskTracker

Data Node

Map Reduce
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Nove i GPU
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Sizing

» Jak postavit Hadoop

— Jak si ho objednat
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— HDD parametry
» Prenosova rychlost
— RAID
- 0,1, 140, 5,6, (2,3,4,7)
— Sitova rychlost
— SAN/NAS
— Pamet
— CPU jadra
— Obecna doporuceni




Sizing =
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» Kalkulace HW pozadavku ®)
— Pocet nodi nd

— Pocdet disk 0

— HW parametry (CPU, RAM, RAID...) typu nodu




Rychlosti cteni dat
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> RAM

— DDR4 cca 15 GB/s
»  Sit' 10 Ghit

— 1.25 GB/s
» SSD disk

— 200-700 MB/s
— existuji ,Enterprise level®, které vydrzi (garance 5 let)
— malé kapacity (max 1TB) a hodné drahé

» HDD 7.2k
— latence cca 4ms
— sekvencni Cteni 50-100 MB/s
— velké kapacity (bézné 4TB-8TB) a relativné levné
— =>» Hadoop typicky pracuje s ulozistém




Rychlosti ¢teni dat — HDD

» Sekvenc€ni €teni — cca 100 MB/s za jednom disku

» Random access

— velikost bloku ext4 byva 4kB
— latence, nez disk najde blok cca 4ms
— max. rychlost Cisté nahodného ¢teni 1/0.004*4096 = 1 MB/s
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Omezujici faktory

»  PFiklad: 10 nodu, kazdy node 12 * 2 TB HDD

Rychlost ¢teni v ramci nodu: 12*100 MB/s = 1.2 GB/s
Rychlost ¢teni v ramci clusteru: 12 GB/s

»  Omezeni:

rychlost RAM — 10x vétsi

CPU - Cteni nezatézuje

sit — na hrane pro jeden node!

sbérnice — pozor na pocet diskl, musi zvladnout

=X<4
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Sizing

»  Ukazkovy priklad k zamysleni
— 15GB/5 min
— Historie 30 dni

— SLA -5 sekund pro 85% dotazu
» 10s pro 100% dotazu
» P¥i nesplnéni vysoké pokuty
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Principy

y Ukladani velkého mnozstvi dat

— mnoho serverl = nodu [desitky az tisice]
— kazdy node mnoho disku [10-20]
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» Zamezeni ztraty dat — vypadek nodu
— replikace (typicky tfi kopie kazdého souboru)
— 2 repliky ve stejném racku, treti replika mimo
> Rychlost Cteni

— data jsou rozlozena v celém clusteru — 1 soubor nemusi byt cely v jednom
nodul!

— data jsou replikovana — Ize paralelné Cist na nekolika nodech bez nutnosti
prenosu dat pres sit

— velké soubory — vyhody sekvenéniho éteni

> Distribuce vypoctu

— mnoho nodu, pfifazovani vypocetniho vykonu




Principy Hadoop — syntéza

» Maximalne vyuzivat sekvencni Cteni
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» Pracovat s velkymi soubory, které se Ctou sekvencne

— uSetfi se Cas na synchronizaci/orchestraci v ramci distribuovaného systému
»  Cim méné dat se nacte, tim rychleji se nadtou — vyuziti komprese

» CPU se pri Cteni flaka, pamét je nasobné rychlejsi, tj. typicky
dekomprese bude rychlejSi nez 10 operace

» Maximum vypoctu provadét na nodu, kde probiha ¢teni dat, pres
sit’ posilat jen co nejvice agregovana data

— sitoveé rozhrani nebude mit dostateCnou kapacitu

» Zasadni omezeni — 1/O operace

— Tip: pfi odhadu, jak dlouho co bude trvat staci prakticky vzdy pocitat jen s 10
a poctem paralelnich ¢teni/uzivatelt (ale neplati samoziejmé pro ML
aplikace)







HDFS

y HDFS
— NameNode, DataNode
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— Replikace
— Operace na souborovém systému
— Bloky, velikost bloku




HDFS- architektura
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DATA ACCESS

Batch = Script SQL = NoSQL  Stream  Search | Others
! !

Map Pig Hive/Tez  HBase Storm Solr Hn-Memory?
Reduce HCatalog Accumulo '

YARN : Data Operating System

HDFS
(Hadoop Distributed File System)

DATA MANAGEMENT




HDFS

» Hadoop Distributed Filesystem
» Dobry pro

— Velké soubory
— Streamovany pfistup

»  Spatny pro
— Spoustu malych souboru
— Nahodny pfistup
— Nizkolatencni pristup

» Master-slave design

— Master — NameNode
— Slave — DataNode
— SecondaryNameNode
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HDFS

datanode

ame
-
§
=
=
b}
g
E
 /

datanode

secondary
namenode

datanode




HDFS

» HDFS soubory jsou rozdéleny do bloku

— Default 64MB/128MB, ale lze zmeénit
— Dobré pro velké soubory
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— Deésné pro malé...

> Replikace
— Jeden blok mlze byt v nejméné xxx DataNodes
— Fault tolerant
— Default hodnota 3




NameNode

» Metadata filesystému
— Kde jsou data
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— 'V paméeti
— 1GB pro kazdy milion bloku

» Ve spojeni s
— Klienty
— DataNody

— SecondaryNamenody
» Checkpointing
Editlogs a fsimage




DataNode

» Uklada Databloky
» Ziskava bloky od klientu
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» Ziskava bloky od ostatnich DataNodu

— Replikace

» Dostava prikaz delete od NameNode




HDFS filesystem

> put

=
<
T
O
4
o

» get

> copyFromLocal

y s

» Rights
— Chmod
— Chown
— Chgrp

» DalSi zde

— https://hadoop.apache.org/docs/r2.7.1/hadoop-project-dist/hadoop-
hdfs/HDFSCommands.html

> VyzkousSime na cviCeni



https://hadoop.apache.org/docs/r2.7.1/hadoop-project-dist/hadoop-hdfs/HDFSCommands.html




Distribuce

clouders

|
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Hotové distribuce

» Resi peklo zavislosti — jeden update miiZe vyvolat fetézovou vinu

> Nabizeji komercni podporu
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» Rychlejsi reakce ?
» Co je zadarmo, je Spatné ?!

> ProC znovu vymyslet kolo

» ,Musi se k tomu dospét”

»  “ProC mi tady prodavaji Hortonworks?”
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Batch Script sqQL NoSQL = Stream  Search |
)
Map Pig Hive/Tez  HBase Storm Solr :In-Memory;
Reduce HCatalog Accumulo | Analytics |
'ISV Engines.

YARN : Data Operating System

HDFS
(Hadoop Distributed File System)

DATA MANAGEMENT




GOVERNANCE
INTEGRATION TOOLS SECURITY OPERATIONS

Data Lifecycle & Zeppelin Ambari User Views Administration
Governance Authentication
Authorization

DATA ACCESS Auditing
Falcon Data Protection

Atlas Batch Script Sql NoSql Stream Search In-Mem Others
Map Pig Hive HBase Storm Solr Spark HAWQ Ranger
Reduce Accumulo Partners Knox

Data workflow

Phoenix

Atlas

sqoop slider HDFS Encryption
Flume YARN: Data Operating System
Kafka
NFS HDFS
Hadoop Distributed File System
WebHDFS

DATA MANAGEMENT

Provisioning,
Managing,
& Moenitering

Ambari
Cloudbreak
ZooKeeper

Scheduling

Oozie
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*Spark 1.6.2+ Spark 2.0 — HDP 2.5 support installation of both Spark 1.6.2 and Spark 2.0. Spark 2.0 is Technical Preview within HDP 2.5.
Hive 1.2.1+ Hive 2.1 - Hive 2.1 is Technical Preview within HDP 2.5.
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Ongoing Innovation in Apache

HDP 3.0.0

3.1.0

s H#31 Hossol{ sa0 Hoszol s fusof 147 |4 23 Hoso 20 [{s00 {120 [ 100 110 {100 {12 101 ]
161
HDR2.6:5 —I 2.73 4.2.0 H0.16.0H1'2'1:H0.10.1|—| 0.7.0 H1.2.07 H 1.4.6 H1'6'3+H 0.7.3 H 11.2 |—| 4.7.0 |—| 1.7.0 HO.lZ.OH 0.7.0 H 0.8.0 H o I H .0. H H H 5. H .10. H H
Q2 2018 2.18! 1.1007( 2.3
HDP 2.6.41" 1.2.1+ 1.2.00 1.6.3+ H H
Q4 2017 ‘{ 2.7.3 H 4.2.0 HO.IG.OH 2.1081 HO.IO.IH 0.7.0 Hl.lO[”H 14.6 H 2218 |‘ 0.7.3 H 1.1.2 H 4.7.0 H 1.7.0 HOJZ.OH 0.7.0 H 0.8.0 H A H K |—| H H g H .10. .
161
HOE:2:5 —I 2.7.3 H 4.2.0 |—|O.16.0|—|1'2',1;|—‘ 0.7.0 Hl‘z'obH 1.4.6 HI'G'Z;H 0.6.0 H 112 H 4.7.0 |—| 1.7.0 H 0.9.0 |—| 0.6.0 H 0.7.0 H 1.0.1 HOJ0.0H 2.4.0 H 3.4.6 H 1.5.2 H0.1040H 0.90 H0491.0| 5.5.1
Aug 2016 2.181 1.67 2.012
=
c 2 a
oz £ x = = - =
S g o ] o = £ 3 b o v =l Bc e
O (1] T by ) B o @ a x @ £ o 3 e o 2 (]
S = © = 2 = F = = X 2 £ = =
BB R BRIl EBEEBEBEREEREEEREREBEEEREREERIBE 5
T o = = o [ @ @ N = T < o b3 & 8 < N = & = @ L
L Data Stream 2 HDP
HDP Core Enterprise Data Warehouse Operational Data Store Security Governance Processing Operations / Search

Science

Hortonworks Data Platform

[1] HDP 2.6 — Shows current Apache branches being used. Final component version subject to change based on Apache release process
[2] Spark 1.6.3+ Spark 2.1 = HDP 2.6 supports both Spark 1.6.3 and Spark 2.1 as GA

[3] Hive 2.1 is GA within HDP 2.6

[4] Apache Solr is available as an add-on product HDP Search.

[5] Spark 2.2 is GA
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Kolobéh technologii

» Nadseni
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— Nasel jsem skvélou technologii ! Vyresi nase problémy.
> Realita — o nekolik hodin pozdeji
— Kde je dokumentace?

»  Vystrizlivéni — podle povahy o nékolik hodin, az jednotek dni
pozdéji
— Ono to asi vazné nefunguije.
» Zklamani — o nékolik zoufalych dnd pozdé;ji
— Nefunguiji ani pfiklady na webu ! Kdo probuh tohle vyviji ?
— Porozhlédneme se tedy jinde...







YARN

» Yet Another Resource Negotiator
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» 1j. planovacC a alokator zdroju
— pameét
- CPU
— pocet vlaken
— sit...

» VétSinou se vyuziva transparentne, uzivatel o ném moc nevi,
zalezi ale hodné na konfiguraci

» Ne vSechny aplikace YARN vyuzivaji, napr. Impala ma vlastni
planovac

— kazdy alokator by tak mel mit vyhradni zdroje...




YARN

» Application — klientska aplikace

Host
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» Container — zdroje pfifazené aplikaci na Container
konkrétnim nodu MaoReduce Task
o i m MapReduce Task MapResuce
» Resource Manager — globalni spravce r% £
' o MapReduce Task
zdroju pro cluster o | I
I Miaprdrcedask Container
> Node Manager — podfizeny spravce zdroju V| fussedicerssk
na nodu Container

v

veores




YARN
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MapReduce Status
Job Submission
Mode Status

Resource Request -.........




Diky za pozornost

Profinit, s.r.o.
PROF | N IT Tychonova 2, 160 00 Praha 6

Telefon Web LinkedIn g Twitter
+ 420 224 316 016 www. profinit.eu linkedin.com/company/profinit twitter.com/Profinit_ EU



