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Apxutektypa MPP Ha npumepe CYB/]
Greenplum

YnpaBneHne coBpeMEHHbIM IT-OprMeHTUPOBaHHbIM NPeanpPUITNEM
HEMbICITMMO 6€3 AaHHbIX — HA OCHOBE AaHHbIX MPUHUMAOTCS PELLEHMNS,
OaHHble 3apabaTbiBalOT OEHbLIN, aHHbIE MOMOratloT ObiTb OAHUM KOMMAHUAM
CUNbHeE, YeM gpyrue.

B 31O nekummn mbl pasbepém, kak COBPEMEHHbIE KOMMaHMMN CNPaBNsAlOTCs C
CuTyauunemn, Korga gaHHbIX CAUWKOM MHOrO:

- Kak obpabaTbiBaTb TepabanTbl aHHbIX B peanbHOM BpeMEHU Unm 6m3ko
K aTOMY?

- Kak cnpoekTnpoBatb cuctemy ans oopaboTkm AaHHbIX, HE 3Hasa 3apaHee
o6bEéMa 3TUX AaHHbIX?

- Kak ycTtpoeHa coBpemMeHHas nHbpacTpyKTypa XpaHnnnwa gaHHbIX?

Mbl paccMOTpuM 3TK BONPOChI Ha npumMmepe Greenplum — OTKpbITON, FTMOKON
N MOLLHOWM CUCTEMbI N4 napannenbHon o6paboTKu AaHHbIX.
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Apxutektypa MPP
Ha npumepe CYB[ Greenplum
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Omutpun MNasnos

Product Owner
Arenadata.io
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Yawe Bcero MICTOYHUKUN — 3TO
6a3bl AaHHbIX KOHKPETHbIX
CUCTEM Ha npeanpuaTun.

910 — cBsAiToe. MIx HarpyxaTb
aHaJIMTUKOU HEeSb3A.
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Massively Parallel Processing
* EaunHbin Habop oaHHbIX oNs BCeX Nonb3oBaTenen

* MacwTabnpyemMocTb C POCTOM Harpy3aKku
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SMP MPP
(symmetric multiprocessing) (massive parallel processing)
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[ OpU3OHTanbHasa MacwTabnpyemocTb
JINHENHBIN POCT NPON3BOANTENBHOCTH
OTKa3oyCcTONM4YNBOCTb

Tabnuubl B 0ecaTkyn Munnmapabl
ganucen

CoTHu TO gaHHbIX

COTHU cepBePOB
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Interconnect

Node Node Node Node Node
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Split Brain
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Master

Interconnect

Node Node Node Node Node
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Master_host Secondary_master_host tPOCTeneKOM
Master

Interconnect network (or multiple networks)
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« Kaxpgasa Tabnuua gennTcs Ha Wwapabl COrnacHoO Kiouy
pacnpenenenns nnm paHaOMHO
« Kaxpgast 3anncb COXpaHAETCS Ha OQHOWM UMM HECKOMbKKMX LWapaax

CREATE TABLE foo (a int, b text)
DISTRIBUTED BY (a);

adb=# insert into foo wvalues (1,'raz'), (2,'dva');

INSERT 0 2

adb=# select gp segment id,* from foo;

gp_segment id | a | b
2 | 1 | raz
7 1 2 | dva
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« SKEW - gucbanaHc B pacnpegeneHnn gaHHbix Mo K4y pacnpeneneHums

adb=# CREATE TABLE foo (a int, b text)

adb-# DISTRIBUTED BY (a);

CREATE TABLE

adb=# insert into foo wvalues (1,'raz'), (1,'dva');
INSERT 0 2

adb=# select gp segment id,* from foo;
gp_segment id | a | b
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* [lyTb K ycnexy — paBHOMepHoOe pacrnpepgeneHme gaHHbIX No cermMeHTam, otcytcteme SKEW,;
* He BbiGupanTte pgnsa knoyven gucTpubyumm nons, 3anMcu B KOTOPbIX pacnpeneneHbl CUNbHO
He paBHOMEPHO:
* He BblbupanTe gatbi;
* He BblGupanTe nong, rae MoxeT 6biTb 6onbloe yncno NULLS;
* He BbIbunpanTe nons, B nocneaylowem pacnpeneneHnm KoOTopblx Bbl HE YBEPEHDI
(Nnpumep: HoMep TenedoHa N KONN-UeHTP);
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Local Join (DISTRIBUTED BY ID) R-ccomc
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Distributed Join (DISTRIBUTED RANDOMLY)

Node 1

Table 1 Table 2 Table 2

o [w ] b w
5
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adb=# CREATE TABLE bar (a int, b text)
adb-# DISTRIBUTED BY (a);
CREATE TABLE
adb=#
adb=# insert into bar values (1,'raz'), (2,'dva');
INSERT 0 2
adb=# explain select * from foo f join bar b on f.a=b.a;
QUERY PLAN
Gather Motion 8:1 (slicel; segments: 8) (cost=0.00..862.00 rows=2 width=16)
-> Hash Join (cost=0.00..862.00 rows=1 width=16)
Hash Cond: foo.a = bar.a
-> Table Scan on foo (cost=0.00..431.00 rows=1 width=8)
-> Hash (cost=431.00..431.00 rows=1 width=8)

-> Table Scan on bar (cost=0.00..431.00 rows=1 width=8)
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adb=# CREATE TABLE bar (a int, b text)

adb-# DISTRIBUTED BY (b);

CREATE TABLE

adb=# insert into bar wvalues (1, 'raz'), (2,'dva');

INSERT 0 2

adb=# explain select * from foo f join bar b on f.a=b.a;

QUERY PLAN

Gather Motion 8:1 (slice2; segments: 8) (cost=0.00..862.00 rows=2 width=16)
-> Hash Join (cost=0.00..862.00 rows=1 width=16)
Hash Cond: foo.a = bar.a
-> Table Scan on foo (cost=0.00..431.00 rows=1 width=8)
-> Hash (cost=431.00..431.00 rows=1 width=8)
-> Redistribute Motion 8:8 (slicel; segments: 8) (cost=0.00..431.00 rows=1l width=8)
Hash Key: bar.a

-> Table Scan on bar (cost=0.00..431.00 rows=1 width=8)
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« [>XXOWHbI NO KNoYaMm pacnpegeneHns — camble ObICTPbIE;
* [IXOWHbI HE MO KJIoYaM pacnpeneneHuns:
« BROADCAST - pennukaumsa manon Tabnuubl N0 BCEM CErMeEHTaM KlacTepa;
 REDISTRIBUTE - nepepacnpeneneHme tabnuubl B namMatn Unu B cnunn-¢annax.
OnacHocTb SKEW B namMaTn coxpaHseTcs;

ARENADATA




tPOCTeﬂeKOM

Pesiome
« B MPP cucrtemax ectb cneumduka npm npoekTUpPOBaHNN CXEMbI XPaHEHNS OaHHbIX
* BblbupanTte npaBuibHbIE KMOYN

« CoeguHsanTe Tabnuupl NO NPaBUIbHbIM NONSM
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SEGMENT 1 SEGMENT 2 PocTtenekom
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Gather
Motion

Gather
Motion

Redistribute
Motion

“ Redistribute
Motion

Table Scan

Table Scan Table Scan Table Scan

SLICE 1

SLICE 2
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Availability
Each client can always
read and write

Total Redundancy

Consensus Protocols Eventual Consistency
MySQL CouchDB
Hypergraph Cassandra
Neod| Riak
Pick Two

C P

Consistency Enforced Consistency Partition Tolerance
All clients always have the HBase System works well despite
same view of the data MongoDb physical network partitions
ACID, Transactions Redis Infinite Scale Out
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3arpyska 00MblnX O6BHEMOB AaHHbIX

Master

Inter 2 nnect
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3arpyaka 60nbwmnx 06BHEMOB OaHHbIX
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Create external table...
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[lapannenbHaa MHTerpauns

HDFS
REST .
e Hive
PXF Core
(Greenplum egment |1+ IDBC
REST Other
e plugins
Greenplum Segment Server

L ——

P -
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[lTapannenbHaa MHTerpaumsa - npuMmep

ADB SegT

ADB Seg2

Seg Server 1 \

/etc/hosts:
sap 192.168.0.1

)

D (g

3

ADB Seg4

Seg Server 2 \

/etc/hosts:
sap 192.168.0.2
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SAP HANA \
SEG 1

SAP HANA Cluster

SAP HANA
SEG 2
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* B npog naHawadTe ncnonbayloTca Bce cpenctea pesepsupoBaHuns: RAID10, standby master, segment mirrorir

OTKa3oyCTONYNBOCTb

* CylwecTBYyeT ABa KparHUX cny4yas pacnofioXeHns sepkan
(N — yncno cepsepoB B knactepe, M — YNCNO CErMEHTOB Ha cepBepe):

3epkana cepeepa N pacnonaraiotcs Ha cepaepe N+1 3epkana N pacnpegenatotca no N - (N+M) cepsepam
[Mpu BbIxOAE M3 CTPOS OQHOrO CepBepa YS3BMMbIM [pw BbIxoAe M3 CTPOS OQHOrO CepBepa YSI3BUMbIMU
CTaHOBUTCSA OOMH cepBep (06bIYHO cocenHnin) cTaHoBATCS M cepBepoB

[pwv BbIxOAe M3 CTPOS OQHOro cepBepa [pwn BbIxOAe M3 CTPOS OQAHOrO cepeepa
npounssoantensHocTb CYB/] napgaeTt BoBoe npouasogutenbHocTtb CYB/[] napaet B 1/M pa3s
BoamoxeH npwu nobon KoHburypaumm BoamoxeH npu N>M+1
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Ynanm cermeHTbl

 Bam npuneten anept. Ecnn He npuneTen, To HaCTpPOWUTe ero;

* B MOHuUTOpMUHre:

Mirrors as primariésLast 10 minutes Database SegmenftsLast 10 minutes

current percentage current percentage
== Primaries OK 7 88% == Primaries down 1 13%
Mirrors as primaries 1 13% == Primaries up 7 88%
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[TOYMHNNK CerMeHnT, HO paboTaeT 3epkano

Mirrors as primaries © Last 10 minutes Database Segments © Last 10 minutes
current percentage current percentage
== Primaries 0K 7 58% == Primaries down 0 0%
Mirrors as primaries 1 13% == Primaries up 8 100%
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BoinonHunn pebanaHc, ypa

Mirrors as primaries C Last 10 minutes Database Segments @ Last 10 minutes

current percentage current percentage
== Primaries OK i 100% == Primaries down 0 0%
Mirrors as primaries 0 0% == Primaries up 8 100%
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/ Segment 1 \

/ Table foo \

[MapTUUMOHMpPOBaAHKE VS LLApAVPOBaHKE

/ Segment 2 \

/ Table foo \

{ Foo_prt_1 ]
[ Foo_prt_2 J

DISTRIBUTING (SHARDING)

/ Table foo \

{ Foo_prt_1

tPOCTeﬂeKOM

/ Segment N \
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» User Defined Function — yacTb koga, HanMcaHHasi Ha OAHOM W3 OOCTYMHbIX A3bIKOB, KOTOPYIO MOXHO
BbINOIHATL C NnoMoLwbio SQL-3anpoca
e OYHKUMM MPUHMMAIOT NapameTpsbl
*  OyHKUMM BO3BpAaLLaO pedynbTaT B BUAE OOQHOW NN HECKONbKMX CTPOK
*  OyHKUMWM MOTYT paboTaTb Ha MacTepe U Ha CErMeHTax:
» Select function() — dyHKUMA BbINONHUTCS Ha MacTepe

» Select function(field) from table — ¢yHKLMA BLINONHUTCS Ha CErMeHTax
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[lpouenypHble 93blkK

» [locTynHbl cnepylowme A3bIKu:
 PL/pgSQL - trusted (ycTaHoBNEH NO-yMOAYaHUIO)
 PL/R - untrusted
* PL/Python - untrusted (ycTaHoBnEeH NO-yMOM4YaHuo)
« PL/Container (moctynHbl Python n R) - trusted (ycTaHoBneH no-ymon4vaHuio)
« PL/Java - trusted n untrusted
« PL/Perl - trusted v untrusted
 PL/C - trusted
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[lpouenypHsble a3blkn — PL/Python

create or replace function extract host simple (url text)
returns text
as $5

import urlparse

return urlparse.urlparse (url) .netloc

$9
language plpythonu;
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[lpouenypHble 93blkn — arrperatuBHble GYyHKLWL.

Final function

Master
function

Segment Segment
function function
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bekanbl

@ )

ADB SegT

A,EI,MI/IHI/ICTpaTOpr AendaTcd Ha ABa Tuna: ADB 8692

* Te, KTO He penaeT 63kansbl

* TeE, KTO yXe genaet / Storage

ADB Segd

ADB Seg4

2
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[ naBHOE npasnoO MaCCNBHO-MNapaniesibHbIX CUCTEM:

Ecnn yTo-TO geweBne coenaTb HE NCIMOJIb3yA MaCCNBHO-TMapallji€l/ibHblE
CNCTEMDbI, HE I/ICI'IOJ'IbSyI;ITe MaCCUBHO-Mapannel/ibHbl€e CNCTEMbI

Bonpochb!?
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