APACHE HAWQ

SQL ana HADOOP Ha 6a3e PostgreSQL

AN 2 S oA EMCConversed EEE . . e
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© Copyright 2016 EMC Corporation. All rights reserved. 1



CoaepxxaHue

« Y10 Takoe Apache HAWQ?
 ApXUTEKTYpa

« QopMaThbl XpaHEHUNA AAHHbIX
 PaspgeneHune pecypcos
 BbiInoONHEeHMe 3anpocos

* ANlbTEPHATUBHbIE pPELLUEHUS

(@ EMC’ Pivotal RSA

© Copyright 2016 EMC Corporation. All rights reserved.
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Apache HAWQ

« HAdoop With Queries

o «[ABMXOK>» Ong
ocylwecTtenieHnsa SQL
3anpocoB K Hadoop ¢
6oratbiMn aHaNUTUYECKUMMU
BO3MOXXHOCTAMMU

“It does look similar—but this one
is powered by Hadoop™

N . - @
(e) EMC’ Pivotal RSA fMCmesed virtuStreom.  vmware
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cTopua npoekTa

Greenplum

Postgres
Fork
2005 Postgres 8.0.2 -
Rebase
2009 Postgres 8.2.15
2011
2013
2015
Rebase
2016 >

Postgres 8.3.2

© Copyright 2016 EMC Corporation. All rights reserved.
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Fork

HAWQ

Greenplum 4.2.0
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Pla tf rms vcs virtustream.

HAWQ 1.0

HAWQ 2.0
Open Source

HAWQ 2.0
ODPi Compliant™

vmware



HAWQ - 370 ...

« 1’500'000 ctpok koaga C n C++

— N3 koTopbix 200000 3aronoBOYHbIX panioB
« 180’000 cTpok koaa Python
« 60’000 cTpok kKoaa Java
« 23’000 cTtpok Makefile’oB
« 7'000 cTpok shell-ckpunToB

 bonee 50 KOpNoOpaTUBHbLIX KINNEHTOB
(@ EMC Pivotal RSA
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HAWQ - Open Source

« Apache HAWQ (incubating) ¢ 09.2015

— http://hawg.incubator.apache.org
— https://github.com/apache/incubator-hawq

* Y10 Haxoauntca B Open Source
— NcxogHbin koa HAWQ 2.0
— ORCA Optimizer
— Pivotal Extension Framework (PXF)

(@ EMC’ Pivotal RSA
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[MpuMmeHeHne Apache HAWQ

* YHuBepcanbHbln SQL - nHTepdenc k gaHHbIM Hadoop ansa Bl ¢
ANSI SQL-93,-99,-2003
— [llpuMmep U3 npakTnkuy — 3anpoc Cognos Ha 5000 cTpok c
MHOXEeCTBOM (PYHKL UM
* YHMBepcanbHbll MHCTPYMEHT Ans ad-hoc aHannTukm

— [Mpunmep mn3 npaktnkn pacnapcutb URL, nasneyb s Hero Mg xXocrta u

NPTOKON
« XopoLlasa npon3BoANTENbHOCTb

— OTKa3 oT Mcnonb3oBaHuUs MR 1 NpUMeHeHWe onNnTUMM3ATopa NaHa

BbIMOJTHEHUNA (‘0:) EMC’ Pivotal RSA fcGuereed Bl ictyStreom.  vimware
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Apxutektypa HAWQ

N . - @
(e) EMC’ Pivotal RSA fcGQuesed BBl iéifeom.  vmware
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Knactep HAWQ
(sever1 ) (s

N (-

Server 3

N [

Server 4

~N

erver 2

[ HAWQ Master ] [ HAWQ SBMstr
\C - \& - ) \& - 4
(: T T T >
/Server 5 \ /Server 6 \ /Server M \
‘ YARN NM \ ( YARN NM \
[ HAWQ Segm. ] [ HAWQ Segm. ] ‘ HAWQ Segm. ]
\_ \2 :

(e) EMC’ Pivotal RSA FCGmersed virtuStfeam.  vimware'
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ApxutekTtypa HAWQ 2.0
[ Yarn ] u NameNode ]

¢ libYARN ¢

([ Resource ] o B \
Broker Optimizer Analyzer
HAWQ Resource
Masters [ Manager ] [ HDFS Catalog Cache ] P Client
Fault Tolerance . Catalog
{ Service [ Dispatcher ] [ Service ]

;‘7‘-..."-

Virtual Virtual ([ Virtual I Virtual ]w ([ Virtual I Virtual ]
HAWQ Physical Segment Physncal Segment Phy5|cal Segment
Segments
9 DataNode Interconnect DataNode Interconnect DataNode
NodeManager NodeManager NodeManager

)

© Copyright 2016 EMC Corporation. All rights reserved.

Li

Extemal Data Stores XtensionlFramework (Hive/HBase/etc)

~ .
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MacTep cepBepa

HAWQ Master

Transaction

Query Parser Manager

Metadata
Catalog

Query
Optimizer

Process
Manager

Query
Executor

© Copyright 2016 EMC Corporation. All rights reserved.

HAWQ Standby Master

Transaction

Query Parser Manager

WAL Metadata Query

replication Catalog Optimizer

Process
Manager

Query
Executor

(@) EMC  Pivotal RSA ©cComenes B oo

vmware
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MeTagaHHbIE

 CTpyKTYpa aHanornmyHa CTpykTtype Kkartasnora Postgres

« CTaTUCTUKa
— KonnyecTso 3anmncen n ctpaHuy B Tabnuue
— Hawnbonee 4yacTble 3HaAUYEHUS A9 KaXA0ro nons
— [ncTorpamMma Angd Ka)aoro YnMcaoBoro rnons
— KonnyecTBO YHMKANbHbIX 3HAYEHUW B rose
— Konnuectso null 3HavyeHnn B none
— CpegHunin pa3Mep 3Ha4veHuns nons B bantax

(\O') EMC’ Pivotal RSA fMCmesed virtuStreom.  vmware

© Copyright 2016 EMC Corporation. All rights reserved.



MeTagaHHbIE

 NHdpopMmaumnsa o CTpykType Tabnuubl

— [Monga pacnpeneneHund
— KonnyectBo hash bucket pacnpeaeneHus

— [MaptnumoHuposaHue (hash, list ,range)
« ObwKne MeTagaHHbIE

— Monb3oBaTenu u rpynnbi

— [lpaBa gocTtyna K o6bekTaMm
« XpaHuMbIe npoueaypobl
— PL/pgSQL, PL/Java, PL/Python, PL/Perl, PL/R

(@ EMC’ Pivotal RSA

© Copyright 2016 EMC Corporation. All rights reserved.
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CTaTuctuka

e be3 cTaTuCTuKm

— Join agByx Tabnuuy, notpebyeT nepebop 3anucemn:
* OT 0 no 6ecKkOHEYHOCTH

« KonunyecrtBso 3anucen

— Join aByx T1abnuy no 1000 3anucen B Kaxkaoun, notpebyet
nepebop 3anmncemn:
« OT 0 go 1'000°000

* [uctorpammbl 1 MCV

— Join aByx T1abnauy no 1000 3anucen B Kaxaou, C N3BECTHOM
KapAMHaNbHOCTbIO, rMcTorpamMMmon pacnpeaenenduns, MCV, null:
« OT 500 mo 1'500
(@ EMC  Pivotal RSA ©ccomeses BB e vmware

© Copyright 2016 EMC Corporation. All rights reserved.
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OnTnuMmM3aTop 3anpoCcoB

* Nlcnonb3yeTtca cost-based ontummnsaTop

* BbibpaTb MOXHO OAMH U3 ABYX:

— Planner - mogndunumpoBaHHbIM onTuMmnsaTop Postgres
— ORCA (Pivotal Query Optimizer) - pa3paboTaH cneunanbHo ans HAWQ n

noptnpoBaH Ha Greenplum
 XMHTbI ONTUMM3ATOpPA:

— BkAOUYUTL/OTKNOUUTL ONpeaesneHHY0 ONepaLuIo

— WN3MeHnTb Beca 6a30BbIX onepaunmn

N . = T
(9 EMC’ Pivotal RSA fcGQuesed BBl iéifeom.  vmware

© Copyright 2016 EMC Corporation. All rights reserved.
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[Tpumep nnaHa

SELECT * FROM r

Legacy Optimizer

QUERY PLAN

Gather Motion 2:1 (slice2; segments: 2) (cost=39.01..3653.51 rows=50450 width=16)
-> Hash Join (cost=39.01..3653.51 rows=50450 width=16)
Hash Cond: public.p.a = public.r.a
InitPlan (slice3)
-> Aggregate (cost=14.50..14.51 rows=1 width=32)
-> Gather Motion 2:1 (slicel; segments: 2) (cost=0.00..12.00 rows=500 width=8)
-> Seq Scanonr (cost=0.00..12.00 rows=500 width=8)
-> Append (cost=0.00..2101.00 rows=50450 width=8)
-> Result (cost=0.00..1.99 rows=50 width=8)
One-Time Filter: 30607::0id = ANY ($0)
-> Seq Scanonp 1 prt extra p (cost=0.00..1.99 rows=50 width=8)
-> Result (cost=0.00..12.00 rows=500 width=8)
One-Time Filter: 30630::0id = ANY ($0)
-> Seq Scanonp 1 prt 2 p (cost=0.00..12.00 rows=500 width=8)

(3014 rows)

© Copyright 2016 EMC Corporation. All rights reserved.

JOIN p ON r.a = p.a

Orca

QUERY PLAN
Gather Motion 2:1 (slicel; segments: 2) (cost=10.00..100.00 rows=1 width=12)
-> Hash Join (cost=10.00..100.00 rows=1 width=12)
Hash Cond: p.a = r.a

-> Dynamic Table Scan on p (partIndex: 1) (cost=10.00..100.00
rows=500 width=12)

-> Hash (cost=100.00..100.00 rows=500 width=12)
-> Result (cost=10.00..100.00 rows=500 width=12)
-> Seq Scan onr (cost=10.00..100.00 rows=500 width=12)
Settings: optimizer=on

(8 rows)

(8) EMC’ Pivotal RSA fMCmesed virtustreom.  vmware’
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AAMHUCTPUPOBAHUE U
MOHUTOPUHI
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[Tpumepsl

DATA Ambari OAP

© hawqlocaldomain

& Back

Summary Configs Rerts

Compononts

© HAWO Maste

r [ HAWO

© DataNode / HOFS

© HAWQ Segment / HAWD

© Metrics Monitor / Ambari Metrics

Clents / HBase Clent, HCat Clent

HDI
Ma

FS Chont, Hive Clent
hout, MapReduce2

Chent, P, Sqoop, Tez
Chort, YARN Chont
ZooKeepor Chent

Summary

Hostname
IP Address
Rack

oS

Cores (CPU)
Disk
Memory
Load Avg
Heartbeat

: hawg localdomain
1192168240174

: (default-rack /

: cantosh (xB5_64)

12(2)

: 8.81GB/59.06GB (14.92% used)
1 3.73G8

10,00

: 8 moment 390

Current Version:

pgAdmin Il

Object browser

e | B

” v [ Server Groups

Started

Started

Started

Started

installed

+ Ada

Host Metrics

100%

1Hous

LEL L

Load

Natwor Usaoe

Properties = Statistics = Dependencies = Dependents

o

55008

Jr208

lros

1868

Hoat Actions »

Last | hour »

]

Dax Usoge

1]

Momory Usago

rged
orms

virty

stream.
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dopMaTbl XpaHeHus
ANaHHbIX

N . - @
(e) EMC’ Pivotal RSA fcGQuesed BBl iéifeom.  vmware
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Kakon ¢oopMaT aBNdeTcd onTUMaJibHbIM?

3aBUCUT OT KPUTEPUSA ONTUMASIbHOCTW:

« MMHMManbHoe noTpebneHune pecypcos CPU

MUHUMaNbHbIA 06bEM 3aHUMAEMOro AMCKOBOIO NPOCTPaHCTBA

MuUHUManbHoe BpeEMA nN3Bie4eHnsd 3anmcum no Kamn4yy

MuHUManbHOE BpeMd U3B1edYeHNda NoAMHOXEeCTBa cTonbuos

Etc...

N . - @
(e) EMC’ Pivotal RSA fcGQuesed BBl iéifeom.  vmware
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dopMaT XpaHeHu4d

e [loCcTpO4YHOE XpaHeHune

— MoaundunumnposaHHbIM dopMaT postgres
» be3s toast

« bes ctid, xmin, xmax, cmin,

— CxaTtume

« be3 cxaTtus
* Quicklz
« Zlib ypoBHn 1 - 9

(@) EMC’ Pivotal RSA

© Copyright 2016 EMC Corporation. All rights reserved.



dopMaT XpaHeHu4d
« Apache Parquet

— [1OKONOHOYHOE XpaHeHue 6110KOB NocneaoBaTeIbHOCTU CTPOK

(“row group”)

(e) EMC’ Pivotal RSA EMCCS.?{?J?;‘: virtuStream.  vimware’

© Copyright 2016 EMC Corporation. All rights reserved.
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dopMaT XpaHeHu4d
« Apache Parquet

— [MokoNnoHo4YHOEe XpaHeHne 6/10KOB NocsieaoBaTeSIbHOCTU CTPOK
(“row group”)

— CxaTtue

« be3 okaTusa

« Snappy
» Gzip ypoBHM 1 - 9

— Pasmep «row group» M CTpaHuUbl 3a4aeTcsa AN Kaxgaom tabnuuybl

OoTAEJIbHO

N . = T
(e) EMC’ Pivotal RSA fcGQuesed BBl iéifeom.  vmware
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BHelWwHMe AaHHble

« PXF (Pivotal Extension Framework)
— OpenMBOpPK A8 A0CTyNa K BHEWHUM AaHHbIM
— Jlerko pacwunpsieTcsi, BO3MOXHO MCMNO/1b30BaTb CBOWU MJarnHbl
— OduuymaneHble nnaruHbl: CSV, SegFile, Avro, Hive, Hbase
— Open Source nnaruHbl: JISON, Accumolo, Cassandra, JDBC,
Redis, Pipe
« HCatalog
— HAWQ «Bnant» Tabnunubl n3 Hcatalog kak ceon BHyTpeHHMe Tabnumubl

(\O') EMC’ Pivotal RSA fMCmesed virtuStreom.  vmware

© Copyright 2016 EMC Corporation. All rights reserved. 25
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PasageneHume
pecypcoB

(?') EMC’ Pivotal RSA
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PasgeneHmne pecypcosB

« /lBa OCHOBHbIX BapuaHTa

— HeszaBucumoe pasgeneHme HAWQ n YARN He 3HalT Apyr o gpyre
— HAWQ 3anpawwuBaeTy YARN BbiaeneHue pecypcos yepe3s YARN RM

« [Mbkaga yTnnusaumnsa knacrepa

— 3ar|poc MOXET BbIMNOJIHATbCA HA 4YaCTU y3J10B

— 3ar|poc MOXET MMETb HECKOJ1IbKO NMOTOKOB UCIMOJIHEHNA HAa Ka>XAO0M

y3ne
— Xenaemblii Nnapannenn3am MOXHO 3aaTb B PYYHYIO

(@ EMC’ Pivotal RSA fMCmesed virtuStreom.  vmware

© Copyright 2016 EMC Corporation. All rights reserved. 27



PasgeneHmne pecypcosB

* [lynbl pecypcoB (Resource Queues) 3agatoT

— KonunyecTtBo napasnsesibHbIX 3arnpocoB

— [llpuopuTtet ncnonbsosaHmnsa CPU

— JINMUT Nno NaMAaATH

— Jlnmut no aapam CPU

— MIN/MAX NMOTOKOB MCMOJIHEHUSA B LLEJSIOM NO CUCTEME

— MIN/MAX noTOKOB UCMNO/THEHUS HA KaXAoM y3ne

e 3a4al0TCSA NO MOoNb30BaTeNno UK rpynne

(e) EMC’ Pivotal RSA fMCmesed virtuStfeam.  vimware'
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Nepapxmnyeckume pecypcHble o4yepeamu

pg_default | deptl

[ dept2 I

I__.l.__J

adhocl

daily_batch

monthly_report

© Copyright 2016 EMC Corporation. All rights reserved.

r ] Default RQs
- -
| ] Branch RQs
Leaf RQs
ceo_report

adhoc2 daily_report

(‘9:) EMC Pivotal RSA

EMC Converged
Platforms

virtustream.  vimware'

29



© Copyright 2016 EMC Corporation. All rights reserved.

BbinonHeHue
3aMnpocoB

(g) EMC2 Pivotal. RSA EMC Converfei
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BbinosIHEHME 3anpoCcoB

. BblNnoONIHEHME 3anpoCoB SBASETCA AMHAMUYECKUM U TMBKNM
npoL.eccom
— Bo3MoxHO Scale-up/down macwTtabupoBaHue

— Bo3moxHo Scale-in/out macwTabuposaHue

« Wcnonb3oBaHue: “block level storage” n

“virtual segments”

— [oapepxkKa ncnonb3oBaHus 610KOB AaHHbIX

— Wcnonb3oBaHue y3710B XpaHsawmx Tpebyemble 610KM

— 3anyck 3anpocoB Ha y3nax, obnagatowmx tpebyemMbiMm
cB060AHBIMKU pecypcamm

— 3anyck "virtual segment” no 3anpocy

@ EMC’ Pivotal RSA

© Copyright 2016 EMC Corporation. All rights reserved.

EMC Converged [

Platforms A3

virtustieam.  vimware



BbinosIHEHME 3anpoCcoB

« Kaxabln y3en nMeeT TONIbKO OAUH normdyeckmnm cermeHt HAWQ
— [lpocToTa B HAaCTpoOMKe M YCTaHOBKe
— [pocTaTta B oNnTMMM3aLnnN NMPOU3BOANTENBHOCTU
« KonunyectBo “virtual segments” ncnonb3yemblx Ans 3anpoca
— OnpepensieT napannenMsM 3anpoca
— Kaxabin "virtual segment” paBeH ogHoMy npoueccy Postgres
« Kak onpegenuntb konu4yectBo "virtual segment” HeobxoanMbIX 4N BbIMONHEHMUS
3anpoca
— O61beM pecypcoB HeobxoauUMbIX ANS BbINOSIHEHMUS 3anpoca
— «CrtommocTb» 3anpoca, Data locality, RQ Definitions
— Pacnpenenenune tabnuubl: Hash vs Random
— UDFs u external tables
€ EMC Pivotal RSA e B viedlom  vmware

© Copyright 2016 EMC Corporation. All rights reserved.



Bbino/iTHEHME 3anpoCoB

Virtual Segment —

3 MpocToi 3anpoc HAWQ Low # of v-segs

@ | uans
uster
Master

HAWQ Node
N NC N N N NN NN
CnoxHbI 3anpoc HAW High # of v-segs
2 e IR
Q'0'0' ' 0'90'0' 0
. @ @ @ @ @ @ @ @
3anpoc no Hash HAWQ Pre-defined # of Q| ol o | @ @| @ | @
pacnpesenexHuio Master v-segs / buckets : : : : : : : :
wan RQ (&) @ @ @ @ @ @ @

(\O') EMC’ Pivotal RSA fcGQuesed BBl iéifeom.  vmware
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Bbino/iHeHWE 3anpoca

Parser
Metadata

Transact.

HAWQ Master

Mgr. Query Executor

Query Optimiz.

Process Mgr.

Server 1

Backend

HDFS Datanode

Local Spill Directory

Server 2

Backend

Server N

Backend

HDFS Datanode

Local Spill Directory

HDFS Datanode

Local Spill Directory

© Copyright 2016 EMC Corporation. All rights reserved.
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BbinosiHEeHMe 3anpoca

[~ = = == == == == - =
HAWQ Master T ' :
ProjeICts.beer, s.price I YA R N R M I
Parser Query Optimiz. HashIJoin,,,,,m:s,bar | o = = = = —
T === = = = - =
Metadata Process Mgr. / MOtIONkcqiss. nome) I
Scangells Fi"!erb city ='San Francisco' I N a m e Nod e
Transact. Mgr.  Query Executor Seare | |
Bars
| V] |
Server1l Server 2 Server N
Backend Backend Backend
HDFS Datanode HDFS Datanode HDFS Datanode

Local Spill Directory Local Spill Directory Local Spill Directory

(3) EMC Pivotal RSA fMcCmesed B G #eom.  vimware
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BbinosiHEeHMe 3anpoca

CepBep 1: 2 KOHTENHEpPa F—————— = -
CepBep 2: 1 KOHTeMHeEp I I
HAWQ Master CepBep N: 2 KOHTeiiHepa , YARN RM :

Parser Query Optimiz. | =

) = ——— = = - -

Metadata Process Mgr. Tpebyerca 5 KOHTEHEPOB, : I
Kaxabi 1 aapo n 64 RAM NameNode I

Transact. Mgr, |

=== I

Server 1 Server 2 Server N
Backend |_ Backend Backend
=B = EHE
HDFS Datanode HDFS Datanode HDFS Datanode

Local Spill Directory Local Spill Directory Local Spill Directory

(9 EMC’ Pivotal RSA fcGQuesed BBl iéifeom.  vmware
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BbinosiHEeHMe 3anpoca

[~ = = == == == == - =
HAWQ Master — ' !
ProjeICts.beer,s.price I YARN RM I
. |
Parser Query Optimiz. Hashoin, e .o | =
T === = = = - =
Metadata Process Mgr. / MOtIONkcqiss. nome) I
Scangy, Filtlerb o iSa et I NameNode
Transact. Mgr.  Query Executor Seare | |
Bars
e (e =——=—====—= |
[ -
Server1 Server 2 Server N
Backend : r Backe:nid E Backend
B3 &= BB
HDFS Datanode HDFS Datanode HDFS Datanode

Local Spill Directory Local Spill Directory Local Spill Directory

(3) EMC Pivotal RSA fMcCmesed B G #eom.  vimware
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BbinosiHEeHMe 3anpoca

= = = = == = - =
HAWQ Master ebieles ' '
ProjeICts.beer, s.price I YA R N R M I
Parser Query Optimiz. HashlJoinbname=sbar | =
G === = = = - =
Metadata Process Mgr. / MOtIONkcqiss. nome) I
Scangells Fi"!erb city ='San Francisco' I N a m e Nod e
Transact. Mgr.  Query Executor Seare | |
Bars
| V] |
Server1l Server 2 Server N
Backend Backend Backend
o ] o] e | o e |
HDEFS Datanode | HDFS Datanode HDFS Datanode

Local Spill Directory Local Spill Directory Local Spill Directory

(3) EMC Pivotal RSA fMcCmesed B G #eom.  vimware
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BbinosiHEeHMe 3anpoca

= = = = == = - =
HAWQ Master — ' !
ProjeICts.beer, s.price I YA R N R M I
Parser Query Optimiz. HashlJoinbname=sbar | =
G === = = = - =
Metadata Process Mgr. / MOtIONkcqiss. nome) I
Scangells Fi"!erb city ='San Francisco' I N a m e Nod e
Transact. Mgr.  Query Executor Seare | |
Bars ' I
Server1l Server 2 Server N
Backend Backend Backend
Be I 1 s
] | e
HDFS Datanode HDFS Datanode HDFS Datanode
) l ) 1]

Local Spill Directory Local Spill Directory Local Spill Directory

(3) EMC Pivotal RSA fMcCmesed B G #eom.  vimware
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BbinosiHEeHMe 3anpoca

[~ = = == == == == - =
HAWQ Master | YARN RM :

|
Parser Query Optimiz. | 4 1
[~ = == == == == = - =

Metadata Process Mgr.

Transact. Mgr&=— Query Executor

- — - — mw — —

el
Se:ver 1 Server 2 l Server N
Back=nd Backend l l l Backend
B3 = T |
HDFS Datanode HDFS Datanode HDFS Datanode

Local Spill Directory Local Spill Directory Local Spill Directory

(9 EMC’ Pivotal RSA fcGQuesed BBl iéifeom.  vmware
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BbinosiHEeHMe 3anpoca

HAWQ Master

Transact. Mgr.

Parser Query Optimiz.

Metadata Process Mgr.

Server1

Backend

E 3

HDFS Datanode

Local Spill Directory

r
|
3anpoc BbINOAHEH I
r
. ) |
OcBoboxaaeM KOHTeMHepbl:
Cepsep 1, ... |

Server 2

Backend

Server N

B
L]

Backend

o Jce

HDFS Datanode

Local Spill Directory

HDFS Datanode

Local Spill Directory

© Copyright 2016 EMC Corporation. All rights reserved.
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BbinosiHEeHMe 3anpoca

Transact.

HAWQ Master

Parser Query Optimiz.

Metadata Process Mgr.

Magr. Query Executor

KoHTenHepbl 0CcBO6 OXAEHbI

Server 1

Backend

Server 2

Backend

Server N

Backend

HDFS Datanode

Local Spill Directory

HDFS Datanode

Local Spill Directory

HDFS Datanode

Local Spill Directory

© Copyright 2016 EMC Corporation. All rights reserved.
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NToro...

JJaHHble He COXPpaHATCSA Ha Ancke 6e3 HeobxoaMMOCTH

[laHHble He 6ydepn3npyroTcs Ha cerMeHTax bes

HeobxoanmMocCcTu

[daHHble nepeparoTca Mexay ysnamum no npotokony UDP

OTnn4yHbIN cost-based onTMmsaTop

BbICTpbIM KOA4 HanMcaHHbIN Ha C++

[Mbkaga HacTponka napannenmsMma
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PeweHuna SQL-on-Hadoop

2008
| I =

Hive

* Paspabotka Facebook

- MCI'IOJ'IbSyeTCﬂ A1514 aHalnn3a AaHHbIX B UX XpaHUJITNLLE

— XpaHunuuwe nveet pasmep ~300PB, exxegHeBHO 3arpyxaetcs ~600TB
AaHHbIX. JaHHble cxaTbl ORCFile, koaddunumeHT ~8x

e CuHtakcuc HiveQL He cootBeTcTBYeT ANSI SQL-92
*  MHOXeCTBO OrpaHn4eHnn Ha Noa3anpochl

* Cost-based ontnummnsatop (Optiq) noka B ctagum technical preview
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PeweHuna SQL-on-Hadoop

2008 10.2012

Hive Impala

* Paspabotka Cloudera

— Open-source pelleHne
— Cloudera npogaet nogaepKKy 3Toro peweHnst KopnopaTuMBHbIM KITMEHTaM
— o maga 2013 Haxoaunacb B cTagum 63Ta

* Tloppepxka HiveQL, passutme B ctopoHy nogaepxkn ANSI SQL-92
* HanucaHa Ha C++ 1 He ncnonbdyet Map-Reduce anga ncrnonHenusa

*  TpebyeTr MHoOro namsaTtn, Join 6onbwmnx Tabnuy Yacto npusoant k OOM
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PeweHuna SQL-on-Hadoop

2008 10.2012 02.2013
1 — -

Hive Impala Stinger

* PaspaboTtka Hortonworks
— CopepxuT B cebe waru ro yryyweHuio npomssoamtensHocTn Hive

* Tez — BbINONHEHME creHepupoBaHHoro Hive koga 6e3 npusemneHus
NPOMEXYTOYHbIX OaHHbIX HAa OUCK MeXay He3aBucuMbIMM map-reduce

* Optiq — cost-based onTnummnsaTtop 3anpocos (noka technical preview)
* ORCFile — aganTuBHOE CXaTnue OaHHbIX N BCTPOEHHbIN NHOEKC

* Hive-5317 — ACID n nogaepxka update/delete (penuns yepes ~2
Mecsua)
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PeweHuna SQL-on-Hadoop

2008 10.2012 02.2013 02.2013

N I I I
| | | | >
Hive Impala Stinger HAWQ

* PaspaboTtka Pivotal

- CYbLO Greenplum, noptnposaHHasa Ha HDFS
— HanwucaH Ha C, onTuMmnsaTtop 3anpocoB rnepenuncaH ans 3Toro peLeHnd

* T[loooepxka ANSI SQL-92, aHanntnieckmx pacwmpenmn SQL-2003

* [loppaepxka CroXHbIX 3anpocoB C KOpenupoBaHHbIMKU No3anpocamu,
CITOXXHbIMW OKOHHBLIMU PYHKLMAMMU U pasfNYHbIMK join‘aMu

* [laHHble NPN3EMITIAKTCA Ha OANCK TOJIbKO B Clty4ae HEXBATKU NaMATHU
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PeweHuna SQL-on-Hadoop

2008 10.2012 02.2013 02.2013 2014
i | | | |
| | | | | >
Hive Impala Stinger HAWQ Vertica,
BigSQL
 HP Vertica

- [Moppepxka ANSI SQL-92, SQL-2003
- TNoppnepxka UPDATE/DELETE

- IBM BigSQL v3
- IBM DB2, noptupoBaHHad Ha HDFS

— depgepaTtnBHbIE 3anpoChl, MOSTHOLEHHbIM ONTUMKU3ATOP 3anpocos, etc.
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CpaBHeHue

Hive SparkSQL Impala HAWQ

OonTnMmnsaTtop
ANSI SQL
BCTpoeHHbIe A3bIKU
Harpys3ka Ha ANCKU
[MTapannennsm
AncTtpnbyTunBbl

CTabunbHOCTb

CoobuwecTtBo
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[ThaHbl pa3BUTUSA

NHTerpauna c AWS n S3

NHTerpaunsa c Mesos

YnydweHHada nuterpauma ¢ Ambari u Ambari Metrics
[NonHoueHHasa nogaepxka GPText, MADLIib
Peanunsauunsa ana Cloudera, MapR, IBM

Pa3sButmne KOMbHOHUTU

(@ EMC Pivotal RSA Eccomer: fB
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