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Mirol lesz szo0. ..

.

Paradigmavaltas kellos kozepen...”™ \

(DBMS M DB Appliance)

Netezza Fizikai/Logikal architektura
Adatkezelés Uuj megkozelitésben,

Uj DWH-BI kiépitettség >
Kiprobaltam, képek a fejlesztésrél... ©

Szofi Algorithmic Research

- www.SszofilUSA.com



Eloljaréban, az erdeklodés felkeltesere...

* Nincsenek indexek (!)

* Nincsenek tablaterek (!)

* ... €S igy nincsenek a tbls alatti fajldefiniciok sem

* Nincs ReDo méretezes, konfiguralas

 Nincs block konfiguralas

* Nincs extent méretnovekedés beallitas

* Nincsenek OS-specifikus, ajanlott/elvart beallitasok (!)
» esetenkent 200x sebességnovekedeés (de azert itt is el lehet rontani)
« Shared Nothing Architecture

« ,.DB-Sharding” (Google terminologia)

« Hadoop Integracio

* Teljes Bl integracio
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Uj adattermeld entitasok

* IT-integracio gazdasagban, kormanyzatokban,
tarsadalmi életben

* Média

« Social Networks

« Smart meters, Smart grids,...

 Szenzorok, szenzorok, szenzorok ...

Brutalisan exponencialisan novekvo elsodleges és
masodlagos adatkibocsatas

Szofi Algorithmic Research - www.szofiUSA.com



A hajtoero ...

1. A hagyomanyos adatbazis-motor architekturak
nem tudjak kezelni az ilyen méretl
adathalmazokat.

2. Az uzleti életben termel0do adathalmazok meérete
az adatelemzések uj min0segenek biztositanak
lehetOseget.

3. Nagyon valoszinunek latszik, hogy az Al
kulcskérdeseinek egyike is mennyisegi kéerdeés ...
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Hagyomanyos DB-Engine architektura |.

Adatbazis-kezeld szoftver

Altaldnos-cé’” _pera.” *<rendszer

fhos célu hardver (CPUs, RAM, DISKs, BU
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Uj megkozelitések. ..

Kimondottan csak az adatbazis-kezelésre €s
adatelemzeésre optimalizalt, nem altalanos célu, egymassal
intelligens modon egyuttmikod6 hardver, szoftver és
esetenként firmware komponensekbdl allé architektura.

Elvileg tetsz6legesen bovithetd, olcsoé tomeghardverekbOl
felépithet6, ,scale out” architektura

A fenti kett6, egyuttmikodni képes intelligens kombinacioja.
,Data Lake” koncepcio
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Hagyomanyos Bl kiepitettség

Data
Warehouse

Einimininin

aOoooon

l oooooo
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Nagy Jatekosok a DB Appliance piacon

@GREENPLUM‘
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Architekturak fejlodési iranyal
Nothing is shared (MPP) Shared everything

IBM Netezza

Teradata Oracle

Greenplum

A ,,node”ok nem osztjak meg egymassal Adott egy kdzponti er6forras elem,
eréforrasaikat. (Google , db-sharding” ) amelyen tébb, mas architekturalis elem
osztozik, kozosen hasznal.
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Data Lake

Database
Appliance

NoSQL

{APIs}

i»]:]e

{MapReduce}




(Zarojelben)

Hi istwvan, I'm cnl-ib8®. I run a Cent05 Linux and I belong
Welcome on the Board! ....

[istvan@cnl-1b8® ~]% hive --service hiveserver -p 18881

Starting
16/84/18
16/04/18
16/04/18
16/84/18
16/84/18

a - Fmom Fm o

Hive Thrift Serwver

B8:49: 78 INrU Contiguration.deprecation: mapred.input.dir.
88:49:24 INFO Configuration.deprecation: mapred.max.split.
PB:49:24 INFO Configuration.deprecation: mapred.min.split.
B8:49:24 INFO Configuration.deprecation: mapred.min.split.
@8:49:24 INFO Configuration.deprecation: mapred.min.split.

to T-Systems.

recursive is depret
size is deprecated.
size is deprecated.
size.per.rack is de
size.per.node is de

{MapReduce}
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Nalunk is megmozdult... ©

diédik a getConnection

kap En:;iat rendben :) klienS'OIdaI
Total MapReduce jobs = 1 szerver-OIdaI

Launching Job 1 out of 1

Number of reduce tasks is set to @ since there's no reduce operator

Starting Job = job_ 1456838262248 8043, Tracking URL = http://cnl-ib@:8088/proxy/application_1456838262248 0043/
Kill Command = fopt/cloudera/parcels/CDH-5.1.2-1.cdh5.1.2.p8.3/1ib/hadoop/bin/hadoop job -kill job 1456838262248 0043
Hadoop job information for Stage-1: number of mappers: 1; number of reducers: @

2016-04-18 ©8:52:15,459 Stage-1 map = 0%, reduce = 0%

2016-04-18 ©8:52:20,683 Stage-1 map = 100%, reduce = 8%, Cumulative CPU 1.53 sec

2016-04-18 ©8:52:21,715 Stage-1 map = 100%, reduce = 8%, Cumulative CPU 1.53 sec

2016-04-18 ©8:52:22,746 Stage-1 map = 100%, reduce = 8%, Cumulative CPU 1.53 sec

MapReduce Total cumulative CPU time: 1 seconds 538 msec

Ended Job = job 1456838262248 @043

MapReduce Jobs Launched:

Job ©: Map: 1 Cumulative CPU: 1.53 sec HDFS Read: 65756 HDFS Write: 337 SUCCESS

Total MapReduce CPU Time Spent: 1 seconds 538 msec

0K

=1 &y Uiy

JDBC

O Q.0 che
1o 1(1‘101-81(51() )3\
,,ulolo 1010 >

070161

7 3 X AO SN
I L A S {MapReduce}
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IBM Pure Data Analytics
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Termekvonal...

* Netezza, 1999

 |IBM felvasarlas, 2010

* PureData Analytics

* Pure Data Analytics for Transactions
* Pure Data Operational for Analytics
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Hardware
komponensek
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Architektura kulcskomponensek
(TopDown)

A. Snipet Blades (SPU)
B. Storage Arrays (diszkek)
C. Host
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Architektura kulcskomponensek

I---------ﬁ

Disk enclosure = 12 disks H
L e Iy

Storage group 1 (array)———————>1 I

3 disk enclosures = 36 disks |

§

I

Storage group 2 —————>

} S-Blades (7)
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Architektura kulcskomponensek
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Host és feladatai I

» 2 db Host (Aktiv-Passziv) | iy

+ 2 db Intel Ivy Bridge 2.6 GHz CPU|t

» 5 db 600 Gbyte SAS Self e =
Encrypting Drives | —

- Red Hat Linux (64 bites) |

* SQL-complier |

» SQL-Optimizing Vi |

° Query plan "‘ljfff.i%?;;?_\:';f

- Administration ’/‘ {enra
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Architektura kulcskomponensek
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Mire |0 a S-Blade?

* Amikor nagy adathalmazokon operalunk,
akkor alapvet6 torekves, hogy nhe mozgassunk
feleslegesen adatokat.

* Olyan koran és olyan kozel a diskhez szlrjuk,
aggregaljuk az adatfolyamot, amennyire az
lehetseges

 Futasi idOben
,2djrahuzalozott Coprocessor”
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Snippet-Blades




JO nagy, de hogyan mukodik?

oooooo

-
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Snippet-Blade

* (2) Intel 10 Core Ivy Bridge CPU "‘fﬁﬁfﬁfi'ﬁﬁﬁﬁfﬁﬁﬁﬁﬁﬁfﬁﬁf
* (2) 8 Engines Xillinx Virtex 6 s | ||
« 128 Gbyte RAM + 8 Gbyte slice buffer ::::: =
* Linux (64 bit) kernel & 'Y |
R |
AL
Agaees
49 i)
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FPGA, miis ez?

Field-programmable Gate Array (nagyjabdl: a felhasznalas
helyén programozhato logikai-kapu matrix)

1.
2.
3.

(ujra) Programozhato logikai blokkok (CLB)

(ujra) Programozhato osszekottetések a blokkok kozott
TetszOlegesen bonyolult logikai fuggveny reprezentalhato
és kiepitheto elegendb6en sok logikai blokkbal és
kapcsolatbal.

A futasi idoben ujraprogramozodo ,celprocesszor” az
egyik lényegét jelenti a Netezza-nak.
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FPGA, miis ez?

OII

O

A modern FPGA szamos mas elemet is tartalmaznak:
e Internal Memory

e DDR Memory controllers

* Clock Multiplicators / Dividers (,,Phase Locked Loop®)
e Digital Signal Processing (DSP)

* High-speed transceivers (multi-Gigabit/s)

* PCl-express interfaces

e Gigabit-Ethernet controllers

® Processors (ARM, ...)
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FPGA (Field Programable Gate Array)

A felhasznalas helyén programozhatoé logikai-
kapumatrix.

 Alacsonyabb koltseg

. Ujraprogramozhatéség
Gépi latas
Robotika

Intelligens hardver-eszkozok
... €s a Netezza esetében adatkezelés,

adatelemzeés X| LlNX

ALL PROGRAMMABLE.

O gt

http://www.xilinx.com/ | FrH o T
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Snippet-Blade funkciok

ot —
$& 7 ﬁ?cﬁusvg(mﬁ

» decompression s
» projekciok -
 szelekcidok
e aggregaciok
* SOrt
* join
 analitikai eljarasok

(data mining, predictions)

Na, de hogyan?
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Egy lekérdezeés élete ...

FPGA Core CPU Core

Hin

EStr Complex >
Visibility Joins, Aggs, etc.

Szofi Algorithmic Research - www.szofiUSA.com



Architektura kulcskomponensek
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Storage

* (12) DiskEnclosure
* (288) 600 Gbyte SAS2 Drive
(240) for User Data

(14) S-Blade

(34) Spare

* RAID 1 Mirroring

.........................

.........................

........................

rrrrrrr

--------

........................

........................

........................

........................

Id
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Skalazhatosag

« 8 full Racks
» UserData 192 Thyte (4xComp.)
» DataScan speed 478 Thyte/h

 Load speed per system 10 Thyte/h
* Power requirements 7.5 Kw, Cooling requirement 27.000 BTU/h




Alapfogalmak, amire szukségunk lesz

« SPU (Sippet Procecor Unit)
a mar ismertetett, az FPGA-t is tartalmazo egység

« SPA (Snippet Processor Array)
Disk-ekhez rendelt SPU-k egy csoportja

« Data Slice Virtualis particio a disk-en, az adatoknak egy
logikai reprezentacioja (Logikai) , az SPU nyilvantartasaban
egy adatparticios bejegyzes mutat ide

« Storage Group
3 db DiskEnclosure

« Extent 3Mbyte-o0s, rogzitett meretl fizikai diskterulet, amely
24 db 128 Kbyte-os Page-bdl all.
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A 0-3s Data Particio a 9-es, az 1-es a 11-es Data Slice-ra mutat, mig a 7-es a 16-osra.

Szofi Algorithmic Research - www.szofiUSA.com



1
9
3

~SNoOYOY &

A 0-3s Data Particio a 55-es, az 1-es az 57-es Data Slice-ra mutat.



‘HH System l il Database SPU Slot 1 I'IU'US]'

= MPS - 1014055
- SPA Units SPU Status SPU Detail

=& SPA D1 Hardware ID: 1005 Hardware wersion: 10.0

-#=J SPU Slat 1 (1005) Role: Active Serial number: 525400420101
&) SPU Slot 2 [1006] State: online

<2} SPU Units Racks 1
@ Data Slices SpA: 1

-B" Event Rules ]
=By Statistics Data Slices

[ratabase Table

DEMS Group

Host CPU T able

Host File System T able

Host Interface Table

Host Management Channel T able
Host Metwark. Table

Host Table

H'w M anagement Channel T able
Per Table Per Diata Slice T able
SPU Table

Spztem Group

Table Table

B Allocated extents per table
B8 Used blocks per table

B Uszed bytes per table

pary
e}

Status Partition Size % Disk Used  Regen Start T.. Regen % Done Has Issue Supporting Disks

Healthy 134 311 Mo 1070,1071,1087,1088
Healthy 134 312 Mo 1070,1071,1087,1038
Healthy 134 3.10 Mo 1072,1073,1089,1090
Healthy 134 3.10 Mo 1072,1073,1089,1090
Healthy 134 3.09 Mo 1074,1075,1091,1092
Healthy 134 3.09 Mo 1074,1075,1091,1092
Healthy 134 3.09 Mo 1076,1077,1093,1094
Healthy 134 3.10 Mo 1076,1077,1093,1094
Healthy 134 311 Mo 1078,1079,1095,1096
Healthy 134 3.09 1078,1079,1095,1096
Healthy 134 5.81 1080,1081,1097,1098
Healthy 134 3.09 1080,1081,1097,1098
Healthy 134 3.09 1082,1083,1099,1100
Healthy 134 3.09 1082,1083,1099,1100

L= = B R = R R L I
(== B R = R B R L I =]

e ey
TP g =
(e
[N =

ey
I
fury
%)

Tukrozeés

Primary

Mirror

Temp
(NZLOCAL)




Fan

Fan

Fan

Fan
PowerSupply
PowerSupply
Di=kEnclosure
Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k
Di=skEnclosure
Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k

Di=k
Di=zkEnclaosure
Di=k

Di=k

1063
1064
1063
1066
1067
1068
10659
1070
1071
1072
1073
1074
1075
1076
1077
1078
10759
1080
1081
1082
1083
1084
1085
1086
1087
lo88
1089
1090
1091
1092
1093
1094
1085
1096
1087
1098
1099
1100
1101
1102
1103
1104
1105

rackl.
rackl.
rackl.
rackl.
rackl.

rackl
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.
spal.

haost2.
haost2.
haost2.
ho=st2.

fanl
fanz2
fan3i
fan4
ho=st?2.pwrl

Lhost2 . pwr2

dizkEncll

di=kEncll.
di=kEncll.
di=kEncll.
di=kEncll.
di=kEncll.
di=kEncll.
di=kEncll.
di=skEncll.
di=skEncll.
di=skEncll.
di=skEncll.
di=skEncll.
di=skEncll.
di=skEncll.
di=skEncll.
di=skEncll.

diskEncl?2

di=kEncl?2.
di=kEncl?2.
di=kEncl?2.
di=kEncl?2.
di=kEncl?2.
di=kEncl?2.
di=kEncl?2.
di=kEncl?2.
di=kEncl?2.
di=kEnclZ.
di=kEnclZ.
di=kEnclZ.
di=kEnclZ.
di=kEnclZ.
di=kEnclZ.
di=kEnclZ.

di=zkEncl3

di=zkEncl3.
di=zkEncl3.

disks

diskS

disklD
diskll
disklz
diskl3
diskl4
diskls
diskla
disklT
diskls
diskls
disk20
disk21
disk22
disk23

disks

disks

diskl0
diskll
diskl2
diskl3
diskl4
diskls
diskla
disklT
diskls
diskls
disk20
disk21l
disk22
disk23

diskl
diskZ

Active
Active
Active
Acotive
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Spare

Spare

Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Aetive
Aetive
Aetive
Aetive
Aetive
Spare

Spare

Aetive
Aetive
Aetive

Ok

Ok

Ok

Ok

Ok

Ok

Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone
Hone

H/R

H/R

H/R

H/L

HN/L

HN/L

HN/L

Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
H/L

Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
Di=zabled
H/L

Di=zabled
Di=zabled



[nzEnetezza? ~]% nzhw show

Description

HW

ID Location

Security

SPU

Ho=stDi=k
HostDi=k
HostDisk
HostDisk
HostDisk
Ho=tDi=k
Ho=stDi=k
HostDi=k

SASController

HostDisk
Ho=tDi=k
Ho=stDi=k
Ho=stDi=k
HostDi=k
HostDisk
HostDisk
Ho=tDi=k
Ho=stDi=k
HostDi=k
HostDisk
HostDisk
HostDisk
Ho=tDi=k
Ho=stDi=k
HostDi=k
Fan

Fan

Fan

Fan

PowerSupply
PowerSupply

HostDi=sk
Ho=stDi=k
HostDi=k

Tl v rm =T u T

spal

rackl.
rackl.

hostl
host2

spal.spul
spal.=spul

rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl
rackl

PRSI - )

ho=tl.
Jhostl.
hostl.
hostl.
Jhostl.
.ho=tl.
ho=tl.
Jhostl.
hostl.
Jhostl.
.ho=tl.
ho=tl.
ho=tl.
Jhostl.
hostl.
Jhostl.
.ho=tl.
ho=tl.
Jhostl.
hostl.
hostl.
Jhostl.
.ho=tl.
ho=tl.
Jhostl.
hostl.
Jhostl.
.ho=tl.
ho=tl.
ho=tl.
Jhostl
Jhost2.
Jhost2.
.ho=st2.

T = g TH

hostDi=sk2
hostDi=sk7
hostDisk3
hostDisk4
hostDiskS
hostDi=ke
hostDi=k8
hostDi=kl
SASController(
hostDiskl7
hostDi=kl18
ho=stDi=kl19
hostDi=k20
hostDi=sk2l
hostDisk22
hostDisk23
hostDi=k24
hostDi=kS
hostDi=skl0
hostDiskll
hostDisklZ2
hostDiskl3
hostDi=kl4
hostDi=kl5
hostDi=skle
fanl

fan2

fan3

fan4d

pwrl

pwWr2

hostDisk2
hostDiskT
hostDi=sk3

B o o e T w T 1

Aeotive
Aeotive
Active
Actiwve
Bctiwve
Acotive
Aeotive
Active
Actiwve
Actiwve
Bctiwve
Acotive
Spare

Active
Actiwve
Bctiwve
Acotive
Aeotive
Aeotive
Active
Actiwve
Bctiwve
Acotive
Aeotive
Active
Actiwve
Actiwve
Bctiwve
Acotive
Aeotive
Active
Actiwve
Bctiwve
Acotive
Aeotive
Aeotive
Active
Actiwve
Bctiwve
Acotive

b P —

Cmline
Cnline
(8] 4
Ok
Ok
Ok
Ok
(9]
(8] 4
Ok
Ok
Ok
(9]
(8] 4
(8] 4
Ok
Ok
Ok
(9]
(8] 4
Ok
Ok
Ok
Ok
(9]
(8] 4
Ok
Ok
Ok
(9]
(8] 4
(8] 4
Ok
Ok
Ok
(9]

o .

Dizabled
Disabled
Disabled
Disabled
Di=sabled
Di=sabled
Dizabled
H/n

Disabled
Di=sabled
Di=sabled
Di=sabled
Dizabled
Disabled
Disabled
Di=sabled
Di=sabled
Dizabled
Disabled
Disabled
Disabled
Di=sabled
Di=sabled
Dizabled
H/n

H/L

NS

H/L

H/L

H/L

Disabled
Disabled
Di=sabled

Thm o= =T = ~1



=6 NPS - 1014055
155 SPA Units
C & SPAID
=) SPU Slot 1 (1005)
~=] 5PU Slot 2 [1008)
-SSP Uriits
@ Data Slices
E:{: Event Rules
-8 g Statistics
- Datahase Table
= DBEMS Group
&5 Host CPU Table
7 Hozt File System T able
22 Host Interface Table
d anagement Channel T able
st Metwork, Table
22 Host Table
B HWwW Management Channel Table
28 Per Table Per Data Slice Table
= SPU Table
S B Spstern Group
- B Table Table




0 system | 3 Databse Data Slices

E"AE gSS-F'LDJ 4,?'5'5 1D Status SPUID | Partition Size % Disk Used  Regen Start T.. Regen % Done Has Issue Supperting Disks
S e SPAID 1 Healthy 1005 |0 134 31 Ne 1070,1071,1087,1088
' L-£=) SPU Slat 1[1005) 2 Healthy 005 1 134 312 Mo 1070,1071,1087,1088
& SPU Slot 2(1006) 3 Healthy 005 2 134 310 No 1072,1073,1083,1090
3 gz&g:g:s 4 Healthy 1005 3 134 310 No 1072,1073,1089,1090
B Evert Aules 5 Healthy 1005 4 134 300 Mo 1074,1075,1091,1092
By Statistics 6 Healthy 005 5 134 300 Mo 1074,1075,1091,1092
----- B Database Table 7 Healthy 1005 |6 134 3.09 Mo 1076,1077,1093,1094
:g EE:EE&”?EHE 8 Healthy 1005 7 134 310 No 1076,1077,1092,1094
_____ B3 Host Fils System Table g Healthy 1005 8 134 3 Mo 1078,1079,1095,1096
_____ E Host Interface Table 10 Healthy 005 9 134 300 No 1078,1079,1095 1096
----- E§ Host Management Channel Table 11 Healthy 1005 |10 134 5.81 Mo 1080,1081,1097,1098
:g Ezit ?:E’I‘;D’k Table 12 Healthy 1005 11 134 309 No 1080,1081,1097,1098
_____ B Hw Managsment Channel Table 13 Healthy 1005 12 134 200 Mo 1082,1083,1093,1100
----- Ed Per Table Per Data Slice Table 14 Healthy 1005 13 134 3.09 Mo 1082,1083,1099,1100
----- B SPU Table 15 Healthy 1006 |0 134 3.09 Mo 1070,1071,1087,1088
é:% ?fbtl‘zrqife”p 16 Healthy 1006 |1 134 3.00 No 1070,1071,1087,1088
B Alocated sstents per table 17 Healthy 006 2 134 3 Mo 1072,1073,1089,1090
B Used blacks per table 18 Healthy 1006 3 134310 Mo 1072,1073,1083,1090
- B Used bytes per table 19 Healthy 1006 4 124 310 Mo 1074,1075,1091,1092
20 Healthy 1006 5 134 310 Mo 1074,1075,1091,1092
2 Healthy 1006 6 134310 No 1076,1077,1093 1094
22 Healthy 006 7 134 300 Mo 1076,1077,1093 1094
2 Healthy 1006 8 124 310 Mo 1078,1079,1095,1096
24 Healthy 1006 9 134 3 Mo 1078,1079,1095,1096
25 Healthy 1006 10 134310 Mo 1080,1081,1097 1098
26 Healthy 1006 11 134 309 No 1080,1081,1097,1098
27 Healthy 1006 12 124 308 Mo 1082,1083,1099,1100
28 Healthy 1006 13 134 3 Mo 1082,1083,1093,1100




Adat-elhelyezési es
visszakeresesi
stratégia

Azaz, hogyan tud megtalalni egy rekordot ilyen gyorsan?

Szofi Algorithmic Research - www.szofiUSA.com



Kulcsfogalmak a megértéshez

» Hash algoritmusok
» Data-distribution
 Nem hagyomanyos éertelemben vett MV-k
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Kulcsfogalmak a megértéshez

150000 _|195211.12
130,000 _|1960.04.01

Koy .
Nagy Jé

128 |Kovacspeter |150000 19501112 [IGEN
954 |NagyJanos 130000 19600401 |IGEN
312 |PortelekiAgi |200000 1981005 |NEM
4|16 |Baiezs Macer 120000 1967.1227 |IGEN

s20LIDS
128 : oter . A1.
354 3 . .04.
312 . 10.
116 : .
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Kulcsfogalmak a megértéshez

DoLcAZ | NEV | FiZETEs | sZ0upd || # DOLG AZ
2 [a12
o lsse |

1.048.576
33.554.432

1.073.741.824 30

Szekvencialis
Indexelt-szekvencialis
Indexelt nem szekvencialis
B-tree

Tobbszinti indexelések

Fé takla
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#rekord

DOLG_AZ

FIZETES

szULIDO

Balazs Aladar

120.000

1967.12.27

Kovacs Péter

150.000

1952.11.12

Porteleki Agi

200.000

1958.10.05

Direkt fajlkezelés

15811101068
15.811.101.068

Random file-kezelés, Hashing

Hash fiiggveny

Elsddleges taroloteriilet

Tulcsorchalas teriilet
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Hash

Algorithm

Customer ID

A

Distribution Key = Customer ID

Blue = Mirror Partitions

A hashing algo a distribution key-t hasznalja.
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Data Distribution

Gender =MOrF
will distribute all table records on 2 data slices

Hesponse |Iime
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k) Record Distribution

Data Distribution

Table: STG_UZLET
Records

Total:
Minimum/Data Slice:
Maximum,Data Slice:
Average/Data Slice:
Std Dev (Pop):

28 Data Slices

-~

Distribution Columns
4499
2]
24
17.82
3.76

k+} Record Distribution

Table: STG_UGYFEL_ADAT
Records
Total:
Minimum,Data Slice:
Maximum,/Data Slice:

Average/Data Slice:
Std Dev (Pop):

28 Data Slices

Distribution Columns
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Data Distribution

k#4 Record Distribution

Table: FACT _TABLE
Records
Total:
Minimum,Data Slice:
Maximum, Data Slice:

Distribution Columns

1,363,058,909 1) TRANSAKTION_ID - CHARACTER VARYING(20)

94,154, 27

28 Data Slices
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Extent, Page, ZoneMap

Extent (3 Mbyte)

Pages ZoneMaps

-
-
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SELECT * FROM TradeTable WHERE(date=02

TradeTable

205 Zone Map

100
400 7 - Min Max Min Vax

<01 0TS 100 400>
100

P VA e T -
700 T w
<03 | 033005 | 80>
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Na, de mi legyen a hashing alapja?

CREATE TABLE table name (

column name data type NOT NULL,

column name data_ type NOT NULL,

column name data type NOT NULL DEFAULT value)
[DISTRIBUTE ON (column name, column name, ..)] OR
[DISTRIBUTE ON RANDOM]

Random (Round Robin) OR Column / Hash Based
Distribution Distribution
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Insert, Update, Delete

« Hash-algo az adatbeszuraskor
» Csak logikai torlés van
» Update = Mddosult rekord INSERT + Regi rekord delete

Abortalodott Insert vagy Update eseten is generalodik egy
logikai torles.

Nyilvanvaloan elonytelen a sok ,doglott” rekord egy tablaban.
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Groom

Legfontosabb feladata a logikailag torolt rekordok fizikai
eltavolitasa.

Célszerl futtatni sok torlés és update utan.
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Na de mi van a select-el, a view-val és az
MVW-val?
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View (1)

TS TESZT.ISTVAN (ADMIN)=> create view probal vw as select_varos id, wvaros _nev from irsz dim order by iranyitoszam:
ERROR: ORDER BY i= not allowed in a view definition _ T

TS TESZT.ISTVAN (ADMIN)=> create vwview probal vw as select varos_id, varos _nev from irsz dim;
CREATE VIEW

Vertikalisan particionalt, definiciojaban
rendezést nem tartalmazhato virtualis tabla
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Materialized view (!)

T3 TESIT.ISTVAN(ADMIN)=> create materialized view mw irsz2 as select iranyitoszam, yaros id, varos nev, lakossag szam from irsz dim where varos 1d=3700;
ERROR: The gystem cannot materialize the view. WHERE restrictions not allowed E

mA MmAgMm TATMITRLT IR RAITITY |-|

TS5 TESZT.ISTVAN (ADMIN)=> create materialized view mw_irsz as select iranyitoszam, varos_id, varos_nev, lakossag szam from irsz dim order by iranyitoszam:
CREATE MATERIALIZED VIEW
TS_TESZT.ISTVAN (ADMIN)}=> \d mw_irsz

View "MW _TIRSZI"™

Attribute | Type | Modifier | Default Value
——————————————— e
IRANYITOSZAM | SMALLINT | NOT NULL |
VAROS ID | INTEGER | NOT NULL |
VAROS NEWV | NATICNAL CHRRACTER VARYING(46) | NOT NULL |
LAKOSSAG SZRM | INTEGER | NOT NULL |

View definition: SELECT IRSZ DIM.IRRNYITOSZAM, IRSZ DIM.VAROS ID, IRSZ DIM.VAROS NEV, IRSZ DIM.LAKOSSRG SZAM FROM ISTVAN.IRSZ DIM ORDER EY IRSZ DIM.IRANYITOSZAM ;

Materialized: active

Vertikalisan particionalt, fizikalisan rendezett, fizikai tabla.

Projekcio engedélyezett szelekcid nem és teljesen mas, mint az
RDBMS-eknél.
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The proof of the pudding is in the eating...
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Ez fut itt az IBM-nél

[nz@netezza? istvan stored proc]$ nzstats

Field Hame

Hame
Description
Contact
Location

IPF Addr

Up Time

UTp Time Text
Date

State

State Text
Hodel

Serial Hum
MTH

Hum SFI=
Hum SP4s=

Hum SPU=

Hum Data S5lices

Num Hardware I=s=zues

netezzal

Demo environment for BPs
Gabor Gyetvail

IIC Server room
10.140.5.2

le258 s=secs

4 hr=s, 30 min=s, 58 secs
05-Apr-16, 15:13:5% CEST
8

OCnline

IEM PureData System for Amalytics N3001-001

TB3T3I5D
356l1-AnJ
Q

1

2

28

Q

Hum Dataslice I=zsuss O



Kiprobaltam, fejlesztéként ... ©

SYSTEM.ADMIN (ADMIN)=> create database T5 TESZT:
CREATE DATAELSE
SYSTEM.ADMIN (ADMIN)=> \1

List of databases

DATLAEBASE | OWHER

__________ I SYSTEM.ADMIN (ADMIN)=> \c I5 TESZT

I1C | IICUSER You are now connected to database TS5 TESZT.

IICDEMO | ADMIN TS5 TESZT.ISTVAN (ADMIN)=> \d

MASTER | GSZESZTAY Li=zt of relations

SYSTEM | ADMIN Schema | Hame | Type | Cwner

TS TESZT | ADMIN @~ - === oo S S

(5 ;nws} ISTVAN | ADATOE | TABLE | ADMIN
ISTVAN | ELETEOR DIM | TABLE | ADMIN
ISTVAN | FACT TABLE | TABLE | ADMIN
ISTVAN | IERO | TAEBLE | ADMIN
ISTVAN | IRSZ DIM | TABLE | ADMIN
ISTVAN | MEGYE DIM | TAEBLE | ADMIN
ISTVAN | MW IRSZ | MATERIALIZED WIEW | ADMIN
ISTVAN | PROBAL VW | VIEW | ADMIN
ISTVAN | PROBAZ VW | VIEW | ADMIN




TS5 TESZT.ISTVAN (ADMIN)=> \d fact table
Table "FACT TAELE™

Artribute | Type | Modifier | Default Value
————————————————————— +-—-—
FRRTYR ID | CHARACTER VARYING({20) | NOT WOLL |
VEGZETTSEG_ID | BYTEINT | WOT NOULL |
FOGLALKOZAS ID | BYIEINT | WOT WOULL |
JOVEDELEM ID | SMALLINT | WOT WNULL |
HNEM ID | BYTEINT | WOT WNOLL |
ELETKOR_ID | BYTEINT | WOT WNOLL |
EUNDE ANZ KEY | INTEGER | WOT WNULL |
IRANYITOSZAM | SMALLINT | WOT NOLL |
TERMEFALCSOPORT KEY | SMALLINT | WOT NOLL |
CIEEK KEY | INTIEGER | WOT WOULL |
CIEE MOD EEY | INTEGER | WOT WNULL |
SZALLITO KEY | SMALLINT | WOT WNOLL |
UZLET _KEY | SMALLINT | WOT WNOLL |
UZLETLANC KEY | SMALLINT | WOT WOULL |
DATUM EEY | INTEGER | WOT NULL |
IDOFONT KEY | BYTEINT | WOT NOLL |
AFCIO KEY | SMALLINT | WOT WOULL |
KOSARMERET EEY | BYTEINT | WOT WNULL |
TRANSAKTION ID | CHARACTER VARYING({20) | NOT WULL |
BRUTTC_ FORGALOM | NUMERIC(18,9) | |
HETTCO FORGALOM | NUMERIC(18,9) | |
LRRES | NUMERIC(18,9) ] |
MENNYISEG | REAL | |
TERMEE_DE | NUMERIC(18,9) | |
55H VERKAUF | BYTEINT | WOT WNULL |
FILE_ID | CHARACTER VARYING(10) | NOT WOLL |
LaYOUT MODUL | CHARACTER VARYING(4) | |
BEUTTC RABATT | NUMERIC(18,9) | |
HNETTCO RABATT | NUMERIC(18,9) ] |
FPROMO FEY | SMALLINT | WOT NOLL |
"

Distributed on hash: "TRANSAKTION ID"

T5 TESZT.TISTVAN (ADMIN)=> select count(®*) from fact table:

- 1.363.058.909

{1 row)




TS5 TESZT.ISTVAN (ADMIN)=> select datasliceid

TS5 TESZT.ISTVAN (ARDMIN)-> , count (*)

IS5 TESZT.ISTVAN (ADMIN)-» from fact table

TS5 TESZT.ISTVEN (ADMIN)-»> group by datasliceid;
DATASLICEID | COUNT

_____________ .'.__________
22 | 486455189
27 | 48647573
& | 48576990
9 | 48788405
2 | 48638691
13 | 48719726
18 | 48705633
4 | 48610114
25 | 48675583
20 | 48672508
26 | 48668081
11 | 487&3517
12 | 48648507
15 | 48601768
23 | 48777911
28 | 48BB2e318
17 | 48818472
8 | 48627745
3 | 48620285
19 | 48698269
21 | 48691905
14 | 48600166 G rO u p by
16 | 48675718
5 | 48563967 . .
datasliceid
24 | 4898937078
10 | 48541655
1 | 48785508

(28 rows)



create or replace procedure gauss() return=s int4 language nzplsgl as
begin proc

declare

summa numeric;

i integer;

begin
sumnma :=0;
for i in 0..100
loop
Summa : =summa+i;
exit when i>100;
end loop;
raize notice '"Hommage Gauss: %', summa;

- Stored
procedures



create or replace procedure add iro(integer, varchar(100),char(l),integer)
language nzplsgl returns int4 as

begin proc

declare

pfiro id alias for £1:

pEnev aliazs for £2Z;

péndij alias for £3:

pfhonorarium alias for £4:
begin

insert into iro values (pf$iro_id,p%nev,pfndij,pfhonorarium) ;
end;

Stored
procedures



TS5 TESZT.ISTVAN (ADMIN)=> insert into iro wvalues (1, 'Karinthi Frigyes','N',10000);

TS _TESZT.ISTVAN (ADMIN)=> call add iro (4, 'Vonnegut, Kurt', 'N',b30000);
ADD IRO

{1 row)

TS5 TESZT.ISTVANW (ADMIN)=> select * from iro:

IR0 ID | HEV | HDIJ | HCHNCRARIUM

———————— e it e
4 | Vonnegut, Eurt | H | 30000
2 | Mann Thomas | I | 20000
3 | S5ebald W.G. | I | 30000
1 | Earinthi Frigyes | H | 10000
=]

. Stored
Pardon, ez Karinthy akart lenni... ® prOCedureS



Analitikai eszkozok teljes integracioja
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Beépitett, Bl-funkcionalitasok

Statistics

= Descriptive Statistics+ ‘

» Distance Measures®

= H¥lpothe9|s Testing® ‘

= Chi-Square & \
Contingency Tables® |

= Univariate ‘
Multivariate }
Distributions+

= Monte Carlo
Simulation* |

del Diagnostics
= Confusion Matrix
= Mean Absolute Error
= Mean Square Error
= Relative Absolute Error
= Percentage Split
* Cross-Validation
* Misclassification Eror

Rule Mining

* Association Rules
(including FP-
rowth)

,'Jp

»

Transformations

= Data Pr, !
Descrrtglgwﬂ?gm

= Statistics+

= Sampling

= Data pre
. antf ation and

Normalization
= Data Imputation
= Discretization

Classification

= Naive Bayes
= Decision Trees
= Nearest Neighbors

»

\‘,'

Geospatial

= Geospatial Data Type
= Geometric Functions
= Geometric Analysis

~ Time Series

= ARIMA

= Exponential
Smoothi

= Seascnal Trend ‘
Decomposition ‘

*Bulk Algorithms

= Bulk Matrix Operations
* Bulk Linear
Regression
= Bulk Principal
___Component Analysis __

'‘Data Transform

= Standardization and
Normalization

= Data Imputation

= Discretization

\ _J Clustering

= K-Means Clustering
= Divisive Clustering
= TwoStep Clustering

.

Regression

= Linear Regression
= Regression Trees
= Generalized Linear

Models

o\

{Diata Exploration

= Moments

= Quantiles

* Qutlier Detection

* Frequency Table

= Histogram ,

= Pearson's Correlation

= Spearman'’s
Correlation

= Covariance

= Mutual Information

= Chi-Square Test

= f—Test

* Mann-Whitney-
Wilcoxon Tes{

= Wilcoxon Test

= Canonical Correlation

* One-Way ANOVA

= Multivariate Analysis of
Variance (MANCVA)

* Principal Component
Analysis

* Tree-Shaped Bayesian
Networks
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Nyelvi interfészekbdl nehany...

e Java
o C++

*C

Per|
~ortran

Python
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Analitikai eszkozok teljes integracioja

Applications

PureData System for Analytics

Advanced Analytic Extensions Development & Modeling Tools

Partner
ADE or
IDE

Advanced Analytics Platform

Data Warehouse Appliance Platform
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K6szondm a megtisztelo figyelmet!

Kbszonet az IBM-nek, hogy lehetbve tette és teszi a gép
kiprobalast, tesztelését!
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