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CopepxaHue

* bonblune gaHHbIE — NpUpoaa ABEHUS
*[1poayktbl IBM 1 BapmaHTbl MICNOJIb30BaAHUSA
= O6b30p IBM Biglnsights

" O630p IBM InfoSphere Streams

"00630p IBM Netezza
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[Touemy Big Data?
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UTto Takoe Big Data?

AHarnu3 02pOMHbIX
0b6beMo8 OaHHbIX,
umerowux
pa3Hoobpa3sHyo
CMPyKmypy, u
rnocmynarwux ¢
bonbwou
CKOPOCMbIO.
PaHbwe smo
cyumarsoch
HEBO3MOKHbIM!
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MakcumanbHbIn 3PdEKT NPU NCNOSIb30BaHUKN pa3HbIX BUOOB aHanu3a

JNTUMMN3aLuua B peanbHOM

3pemMeHn
100,000 o6HOBMEHWI B CEK,
> MS Ha pelueHne

Peta ound-trip automation
OPB for Deep Analytics
]
) MporHo3upoBaHue
E - "l" . 100,000 records/sec, 6B/day
© Tera- = %H _ 7 10 ms/decision
E[ \. B | | |L &7 6PB for Deep Analytics
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T pren { 3 sec/decision
paAMHMOHHH;I : TR L TRl 1 PB training corpus
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WHTerpaums oy : ' -
Reactive : e — '} Smart Traffic
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Kilo | | | | I I T 630K segments/sec
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YacTto Real-time

Yactota n PUHATUA peLLIeHMM
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InfoSphere Biglnsights
Hadoop-based low latency
analytics for variety and volume

Hadoop
€1 25 \%
Information ..l {7
Integration b=\~ /=
InfoSphere Information 9 RS, v InfoSphere Streams
Server = Low Latency Analytics
High volume data e " for streaming data
integration and ———"
transformation

-

IBM InfoSphere IBM Netezza High IBM Netezza 1000 IBM Smart Analytics IBM Informix

Warehouse Capacity Appliance BlI+Ad Hoc System Timeseries
Large volume structured Queryable Archive Analytics on Structured  Operational Analytics Time-structured

data analytics Structured Data Data on Structured Data analytics
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Ortyert Forrester Big Data Wave

Risky Strong

Bets  Contenders Performers Leaders
Strana

A
Zettasete
Platiom :
Cutrent |  Computing,
Fering | HAtreaming (s '+ DataStax
Outerthought =

Market presence
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* (o (e e Full vendor participation
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[TOTOKM U OKeaHbl HGopMaLuu . .

Information Streams

BbICOKOCKOPOCTHbBIE MOTOKU
uHopmaymm

" lHhopmauma ¢ CEHCOPOB,
WHCTPYMEHTOB U T.N

" NHpopmauus ns noros n NO ans
MOHUTOPUHra B pearibHOM BPEMEHM

" [10TOKOBbIN KOHTEHT, ayauo 1 BUOeo

" bonblion 06 beEM TpaH3aKUNKA, Hanpumep
TUKepbl, Tpenabl, MHopmMauma o
Tpadouke.

R g

Information Biginsights

MHcopmauuna gna xpaHeHUs BHe
TpaauuuoHHbIX CYB

" PesynbTaTbl 06paboTKM NOTOKOBbLIX
OaHHbIX

" lHhopmauma U3 couunarnbHbIX ceTen, an.
[NoyThl, clickstream noru, un T.N.

" HeCTpyKTypUPOBaHHbIE AOKYMEHTbI —
dbopmbl, 3asIBNEHNS, OTYETHI,
OTCKaHNPOBaHHbIE N300paXeHus

* CTpPYKTYpMpOBaHHas MHpopmaums 13
CMEeLLIaHHbIX UICTOYHMKOB

© 2011 1BM Corporation
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BapI/IaHTbI NCMNOJ1Ib3OBaAHUA

AHppeii BoixogueB (andrey.vykhodtsev@ru.ibm.com)
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[[nobanbHaga meana-koMmnaHug

Bbu3Hec-3agava

* peHTudnumpoBaTb NMMPATCKUN KOHTEHT
KoMnoHeHTsI peLlieHus:

= |IBM InfoSphere
Biglnsights Enterprise

* OueHnTb NOTEPIO BbIPYYHKN U NPpOoaHalin3npoBaTtb TeHOEHLUUN

* MoHUTOpWTbL coumanbHble ceT (Hanpumep, Twitter, Edition:
Facebook), 4ToObl 0TCNegnTb pacnpocTpaHeHne = I'HCTpYMeHTbI Ans
NMPaTCKOro KOHTeHTa. Bpemsa oTknuka KpUTUYHO! Al Teie e
Llenu npoekTa: = Custom text

- annotator
O AHaJ'II/|3I/IpOBaTb Oonblume o6beMbl AaHHbIX. TOYHbIN ors

pa3mep onpenenTb HEBO3MOXHO. " Flexible query support

* HayaTb ¢ gaHHbIx 13 cou. CeTeli 3a 1 rog. Mpy nomoLum " Macwrabupyemocte

aHalrin3a TeKCTOB.

* 3Bneyb n KBanupuumposatb HEOOXOOUMYIO
MHdOOpMaUMIo (NpY NMOMOLLN CIIOXKHOro Habopa npasun)

* [Nonck URL 4yepes koTopble pacnpocTpaHseTcs
nckomasi MHgopmauus, ....

* ObecnevynTb BO3MOXXHOCTb A8 aHanu3a BUaeo B
oyayrowiem

i
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AHanuna couunanbHbIX ceTen HenocpeacTBeHHOo Mo CDR
Busyanuzauus ynpowaem aHanus

KTO KnrouyeBbleé KJINeHTbI?
q‘_\f.;.,_’ CBsizaHHble cou. rpynnbl

Kak yaep>katb K/IneHTa ?
(n nepemaHnTb ero gpysen?)

M B Platinum Customer

NoTeHunanbHbiE | ‘”“ —== Regular Customer
B CDMA Competitor
B GSM Competitor

MULUEHN AnA B
? =

KOHBEpPCUMN? _——
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YnpaBneHne JOPOXHbIM TpadUKOM

" Pa3po3HeHHble NOTOKM AaHHbIX

- GPS

— CoTtoBble TenegoHbl
(oTcnexunBaHne MecTOrMONOXKeEHMUS)

— O6LEeCTBEHHbIN TpaHCNopT

— [lorogHble 1 AOPOXHbIE YCNOBUS

— NHUMOEeHTbl U AOPOXHbIE
npoucLLeCcTBUA

— Bpemsa npoesga mmmo kamep Ha
OCHOBaHWW pacno3HaBaHUs N

HOMepOoB o S
Ol =+
— OnTn4yeckne JeTeKTopbl NOTOKa =
==
MaLUWH A

— NamepeHune 3arpsisHeHuns Bo3ayxa

— [opoxHble paboThl

— HenoaBwmXHble CHUMKM C LOPOXHbIX
kamep

* MOHUTOPWHI OOPOXHOro Tpadumka B
peanbHOM BpEMEHM

* [1naHnpoBaHMe Noes3nok

| | y
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[laHHbIEe B OBUMXEHUU

Q

= AHanu3 1000 nokasaTtene” meguLUUHCKOU ANAarHOCTUYECKOMU
S‘Ek“lds MHopMaLun B CeKyHAay, ANMHaMMUyecKas Mmoaerb AaHHbIX

* UHopmaLms, KOTOPYHO HY)XHO NMpoaHanusnpoBaTb Kaxable

l lOI I 30-60 MUHYT, U KOTOPYIO HE UMEET CMbICIia XpaHUTb Gonee 72
YyacoB

CHALLENGE INNOVATE CONNECT

FOUNDATION

* MNMepcnekTuBbl: 20% CHUXEHNE CMEPTHOCTU B KOHTPOJSILHOMN

rpynne
- Habniogenune 120 geten: 120Tbic cooblieHnin/cek...mnpa/oeHb
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TerraEchos — CkpbiTOe HabnogeHue

= (CBepXxcoBpeMeEHHasi cuctema
HabngeHnsl, ocHoBaHa Ha nnatdopme
Streams

*  MOHUTOPUHI aKyCTUYECKNX CUFHANOB B
peanbHOM BPEMEHMU, NPUHATUE pPeLUEHNIA
06 ypoBHe Yrpo3sbl 1 aaekBaTHOW peakunm

"  Tekywmn gmsanH no3songaer
aHanunamnpoBaTb ogHoBpemeHHO 1600
MOTOKOB CbIPbIX JAHHbIX

© 2011 IBM Corporation
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O630p npoaykra IBM Biginsights

AHppeii BoixogueB (andrey.vykhodtsev@ru.ibm.com)
KoHcynbTaHT no HanpasneHnam Netezza v BigData
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O630p IBM Biglnsights

* IBM Biglnsights — ato qopenmBopk anga napannesnbHOu
00paboTKM BoNbLLINX 0O BLEMOB HECTPYKTYPUPOBAHHbIX
OaHHbIX

« OCHOBaH Ha NMPOEKTE C OTKPbITbIM UCXOAHbIM KOOOM
Apache Hadoop

 ABnaeTtca nnatgpopmon ans pas3paboTkM U BbINOSTHEHUS
MapReduce 3agaHumn

« Ho Biglnsights — 310 ropasgo 6onblue 4Yem NpocTo
Hadoop n MapReduce

1
|l R
@

:“ © 2011 IBM Corporation
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YTto Takoe MapReduce

" [logxon K pacnpegeneHHon napannensHon obpadoTke AaHHbIX

* [TonynsapusoBaH komnaHnen Google B 2004 roay
—lMNosiBnenue nyonukaunm «MapReduce: Simplified Data Processing on Large
Clusters»

= OgHaKo ncnonb3oBarncs ropas3go paHHeeE B beHKLU/IOHaJ'IbeIX A3blKaxX
nporpaMmmMmnMpoBaHnA

* [ltoboe 3agaHne coctouT n3 Asyx waroe — Map n Reduce, koTopble BbINOSTHAKTCS
ogHoBpeMeHHO (Reduce npuHnmaeT Ha Bxog obpaboTaHHble AaHHbIE U3 Map)

= O0a wWara Ha BX0J W Ha BbIXO4€e MCNONb3YT MaccuBbl (KN4, 3Ha4YeHne)

* lllar Map npuHumaeT Ha BXoA, MaccuB (KoY, 3Ha4YeHUe) 1 NPUMEHSIET K KaXXA0MY
ANEMEHTY HeKyto (PyHKLMIO.
—Mpumep: Map(sqrt, [1,4,9,16]) pacrt [1,2,3,4]

= |llar Reduce arpervpyet maccus rnpuv noMoLLm HeEKOU PyHKUMUN.
—Hanpuwmep reduce(sum,[1,2,3,4]) aact 10

1 -
s i komie s | PT—
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Knaccuyeckmnn npumep MapReduce 3agaHus

= 3agaya : nocuMTaTth KONMMYECTBO BXOXAEHUIN KaXKOoro crioea no rpynne
OOKYMEHTOB

= lllar Map:
map(String key, String value):
// key: uMsi JOKyMeHTa
// value: cogepxxmmoe 4OKyMeHTa
for each word w in value: Emitintermediate(w, "1");

= lllar Reduce:
reduce(String key, Iterator values):
// key: a word
// values: a list of counts
int result = 0;
for each v in values: result += Parselnt(v),
Emit(AsString(result));

= Bokpyr aTOM NPOCTON MOLENIN NPOrpaMmMmUpoBaHNUA NOCTPOEHA NHPPACTPYKTYypa
Hadoop!

I
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BeinonHeHnne 3agaHun MapReduce

" BbluncnurenobHasa mogens Hadoop
— [laHHble XxpaHATCcA B pacnpeaenieHHon dannoBon CUCTEME HAa MHOXECTBE HEAOPOrnx MalluH
— BbluncneHusa 6nmn3ko K gaHHbIM
— PacnpegeneHHoe npunoXeHne — BblYUCIIUTENbHbLIE PECYPChl MPUMEHSIOTCA TaM, rae XpaHAaTcs
AaHHble

* MacwTtabupyemocTb A0 ThiCAY Y3N0OB 1 NeTabanT AaHHbIX

Hadoop Data Nodes

public static class TokenizerMapper
extends Mapper<Object, Text, Text, IntWritable> {
i table

Text();
key, Text val, Context

r(val.tostring());
{

ens(
d. itr. ke H
e * Map Phase
, s
) - (break job into small parts)
public static class IntSumReducer Ll
xtends Reducer<Text,IntWritable,Text,IntWrita
private IntWritable result = new IntWritable(); DiStri bute map ° S h uffl e

public void reduce(Text key,
table> val, Context context){

tasks to cluster (transfer interim output

for final processing)

* Reduce Phase
(boil all output down to
Shuffle a single result set)

MapReduce Application

A

Result Set Return a single result set

1
0 ke 3 PT—
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Uto Takoe Hadoop?

" OTO UM$S NNOLWEBOro CroHMKa CcbiHa ocHoBaTens npoekta Apache Hadoop [lara KattuHra
(Doug Cutting), KoTopbI Ha TOT MOMEHT paboTtan B Yahoo

NHdopacTpykTypa ansa seinonHeHna MapReduce 3agaHuu

" OCHOBHbIE KOMMOHEHTbLI 3TO :
— HDFS (Hadoop Distributed File System) — pacnpegeneHHas pannosasa cuctema
— Hadoop Mapreduce — openmopk ans soinonHeHns MapReduce 3agaHum
— Hadoop Common - yTunutbl n onbnnotekn, Heobxoanmble 4N MHOXeCTBa
nognpoekroB Hadoop.

" ECTb MHOXECTBO MOANPOEKTOB AN pasfnnyHbIX Leneun

* BbicokoypoBHeBbIe s3blkn nporpammupoBanus n CYB[ — Hive, Hbase, Pig, Cassandra
" YnpaBneHue 3agaHusamm n moHuTopuHr — Chukwa, Zookeper, Oozie

" TekCTOBbIN NOUCK U aHanuTuka — Lucene

* KOHHeKTOopb!l U aganTopbl — Flume

* |IBM Biglnsights BkntovaeTt B cebsa komnoHeHTbl Hadoop 1 aobaBnaeT MHOXeCTBO ApYyrux!

1
|l R
g

:“ © 2011 IBM Corporation
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CYB[ v Hadoop — B3anmHogononHsawLwme apyr gpyra
KOMMOHEHTHI

2 ke

CTpyKTypupOBaHHbI€ JaHHble C U3BECTHOM
Moaenbto

3anucu, gnuHHble nons, oobekTbl, XML
JdonycTumbl 06HOBREHUS

SQL & XQuery

BbICTpbIN OTKNKUK

[MoTepwn AaHHbIX HegOMYyCTUMBbI
besonacHocTb 1 ayant

LLndppoBaHune

CnoXHble anropnTMbl KOMMAPECCUU AaHHbIX

[loporoe npombILNEHHOE annapaTHoe
obecneyvyeHue

30+ neT pa3BnUTUS TEXHOOIMI
CnyyarHbli AocTyn (MHOEKCUPOBaHUE)

BonbLlioe coobLecTBO aAMUHUCTPATOPOB U
pa3paboTYMKOB, NOBCEMECTHOE UCMOMNb30BaHNe

CTpYKTYpUpOBaHHbIE N HECTPYKTYPUPOBAHHbIE
OaHHble

dannebl

TonbKo BCTaBKa U ygarneHue
Hive, Pig, Jaql

MakeTHas obpaboTka

[MoTepu gaHHbIX MOryT crnyyYaTbCs
Moka HeT

Noka HeT

[NpocToe nodhannoBoe cxartue
Hepoporoe annapaTtHoe obecneveHune
2-3 roga pasBuUTUS TEXHOSTOMNN
TonbKko hannosbIn OOCTYN

Ncnonb3yeTtcs HeBOMNbLLUMM KONMYECTBOM
KOMMaHum

. ‘“ © 2011 1BM Corporation
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InfoSphere Biglnsights — A Full Hadoop Stack

p—

Application \1 Analytics

| Lucene |

Avro

MapReduce

Zookeeper

Oozie

Storage HBase J

ors [IeeSSie )
Comnectors | Steams  DBZLUW  Net::m R |
Connectors

e [t | [

(————*
=

© 2011 IBM Corporation
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KomnoHeHThI Biginsights, koTopble He BxoaaTt B Hadoop

= AdaptiveMR - cyLecTBeHHO ynyylleHHbIW NNaHUPOBLLMK NO CPaBHEHUIO C
Hadoop MR

* Management Console — agmuHuctpatnsHaa GUI-KoHCOnNb
* Analitics Visualisation (Sheets) — tHCTpymeHT aHanuTunka
* Machine Learning libraries — Gubnuotekun ans maw. obyyeHna

" Text Analytics — MHCTpyMeHTapumn ans aHannsa TEKCTOB U A3blK TEKCTOBbIX
3anpocoB AQL

* Development Tooling — OcHoBaHHbIe Ha Eclipse MHCTpyMeHTLI pa3paboTynka
* GPFS-SNC - bonee 6e3onacHas, 6bicTpasa u ygobHas dannosasi cucrema

= KOHHEKTOpbI
— Streams
—DB2 LUW, z
— Netezza
— Teradata, Oracle, Informix
— DataStage
-R

|
_ IIIII l! 4 B © 2011 I1BM Corporation
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CpaBHeHne GPFS n HDFS

daitnosasa cucrtema GPFS HDFS
HapgexHocTb HeT ya3BumMbix KoMnoHeHT | Ya3BumocTb NameNode
LlenocTHOCTb faHHbIX Bbicokas Bo3mMOXXHOCTbL noTepb

MacLwtabupyemocTtb Thbica4N y3roB Thica4n 3J'IOB

POSIX-coBmecTMMOCTb [MonHas OrpaHun4yeHas

YnpaBreHve gaHHbIMMN Security, Backup, Limited

[Mpon3BoAUTENBHOCTb X Xopouiasd

MapReduce I R
N3onauna Harpysku Ha ypoBHe gucka HeT noonepxku

[Mpon3sBoauTENbHOCTL XopoLuas [1noxasa nponsB-Tb

TpaanUNOHHbIX CITyYanHbIX YTEHUN U
s lte

opoluas
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Sheets Runtime Processing

= [Monb3oBaTenb co3gaer
KONNeKuMn AaHHbIX,
JuUnbTpyeT nx n
TpaHcdopmMmupyeT

- ’%%% o/

Modelw/ Data

|

= Sheets npoBepseT n
KOMMUAMPYET KOMaHAab! oI
nosib3oBaTend R

aTeJlb-
HTepdoenc

u Sheets BbINONMHAET
3agaHue Ha orpaHU4YeHHOM
C3MMJIe JaHHbIX o=

IReSﬁﬂ'ts

o T

] [Monb3oBaTenb BbINONMHAET
3ajaHne Ha MoJIHOM
obbemMe OaHHbIX, CTPOUT

rpadomku n guarpammbl l

I
_ IIIII b g B © 2011 IBM Corporation
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O630p npoaykra IBM InfoSphere Streams

AHppeii BoixogueB (andrey.vykhodtsev@ru.ibm.com)
KoHcynbTaHT no HanpasneHnam Netezza v BigData
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Streams aHanmnanpyert nodbble gaHHbIE

! 8 % | Mining in Microseconds . MWWW "I\g/\y;g’”"a ,
+ 48 (skrstoyeHo 8 Streams) ( esearch)

et (Open Source)
***New***

Simple & Advanced Text o e * Advanced
(8KntoyeHo 8 Streams) 2 ' = = Mathematical

eKCT
(listen, verb),

MJ .~ (IBM Research)

] I\ o Cmamucmuka
: A Predictive R(s,,a,) (8KntoyeHo 6

domo &
Budeo (Open

& Geospatial
& (/BM Research)

© 2011 IBM Corporation
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KomnnekcHaa obpaboTtka cobbitun (CEP) n Streams

Streams CEP

Analytics on continuous
data streams

Simple to extremely
complex analytics
Scale for computational
intensity

Supports a whole range
of relational and non
relational data types

“real time” = Analysis on discrete
business events

= Rules-based (if-then-
else) with correlation
across event types

* Only structured data
types are supported

= Modest data rates

“ultra-low” latency

event stream
processing

© 2011 1BM Corporation
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Kak paboTtaeT Streams
NHdpacTpykTypa Streams no3Bonser:

— Continuous ingestion Pacnpenensitb 3agaHust Mexay pasHbIMu

—> Continuous analysis ysnamu
Filter / Sample [MogkntoyaTbes K pa3HbIM NUCTOYHNKaM

, , , , Transform

Annotate

L
&

Classif

o EYMEX ! * — Tam roe 310 NPMMEHNMO:

OneMeHTbl MoryT 6bITb
o6beaMHeHbl NS YMEeHbLUEHWS
OTKNUKa

Correlate

MacLwtabmpyemocTb 3a CYeT:
Pa3bueHnsa NpunoXXeHns Ha JIorm4eckme KOMMOHEHTbI
PacnpeneneHHoe BbINONTHEHWE KOMMOHEHT Ha pasHbIX anmn.

1
ke PT—
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Demo: Video Processing (Contour Detection)

UcxogHoe u306pameHMe

© 2011 IBM Corporation
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Telephony Architecture

Somee B

o

,,,,,,

KPI! MoHnTopuHr

Churn Prediction Model (call pattern based)

alue Prediction Model
ork analysis based)

Joint Churn Prediction

SNAzzy Model
- Social Network Analysis
- Customer value extraction

Summary Statistic Extraction

HdaHHble menekoma

Call Detail Reco

- Calling patterns/ user contracts

© 2011 IBM Corporation
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YMHbIe YTUNUTLI

" AHanu3 gaHHbIX C pa3yiIn4HbIX NCTOYHUKOB

" [lpuHATUE peLLeHnn B peanbHOM BpeMeHU

InfaSnhara Straame

Meters .

’, lNorokoBasi
aHannTuka

= . pesyrbTa

Store
History
Degree | Compare
History | | History

OboraLyerne Lo Penoautopum
Momok | AaHHbIX - | 5 [ aHHbIX,
6XO0O0HbIX Hawobopapbl,

2L InfoSphere Warehouse Hebonbuwoit
o6bem

XpaHunuiia AaHHbIX 1 BHELLHME UCTOYHUKK AaHHbIX

¢8 e Ay .
33 ' m.._ ] f& © 2011 IBM Corporation
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IBM InfoSphere Streams v2.0

YaoobHana cpena
pa3paboTku

* Eclipse IDE
* Streams Live Graph

* Streams Debugger

e B lew

PacnpeneneHHas

cpena BbiINOoJIHEHUA

Clustered runtime for
near-limitless capacity
RHEL v5.3 n Bbile
x86 multicore hardware
Mopaepxka InfiniBand

Boratbin Habop
WHCTPYMEHTOB U
apganTtepoB

—
_— ~

| WebSphere

@ 48  Front Office 3.0

oRrRACLE F

= XPRO‘IOCOL_
. . : . hﬂ}’sﬂi 5 NOUSTAY-DRIVEN HES!G!HE STANDARD'
SQL Server .‘ (1=[a/ala)
HIDES] =

= Database

= Mining

= Financial

= Standard

= |nternet

= Big Data (HDFS) ***New***
= Text ***New***
= User-defined toolkits

© 2011 IBM Corporation
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ObbekTbl InNfoSphere Streams: icnonHeHune

\
Instance
* |nstance p ~
— WcnonHsembln ak3emnnsp InfoSphere Job
Streams Ha 0gHOM U HECKOMBbKUX ( Node )

XocTax
— Habop KOMNOHEHTOB 1 CEPBUCOB

" Processing Element (PE)
— OCHOBHas eanHMLAa UCNOSNTHEHNS,
3anyckaemas B MHCTaHce Streams

= Job
— PasBepHyTOE NpunoxeHue Streams

NCMOMHSAEMOE B MHCTaHCe
— CocTouT n3 ogHoro unun Heckonbkux PEs Node

© 2011 IBM Corporation
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OT NPOEKTUPOBAHMSA K pa3BepTbIBaHMIO

* [pad npunoxenus Streams: Src OP \ /"S'"k
— HanpaBneHHbIi (L4uknuyecknin) rpad OP — OP
— Habop onepatopos Src Wn \
— [loakntoyeHune K noTokam Sink

» Kaxxgoe 3aKOHYEHHOE MPUIOXKEHNE MOXET
ObITb NEPENOXEHO B job

= Jobs pasBepTbiBaoTCH B instance

* |nstance BkntovaeT B cebsa ogHu node Ha
YPOBHE Xenesa

* /Inn MHOXeCTBO NPOLECCHbIX node

olredaimns instarnce

~ration
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UTto Takoe Streams Processing Language?

PaspaboTtaH Anst noTokoBon 06paboTku
— Onpepgenset rpady NOTOKOB AaHHbIX
— boraTtbin Habop TMNOB AnNga onpegeneHna aTpmbyTos

[leknapaTtuBHbIN A3bIK
— BbI30BbI onepaTopoB onpeaenstoT BXOAHbIN U BbIXOAHbIE MOTOKU
— [locTaTo4HO yKasaTb MMeHa ornepaTopoB Af1d co3faHunsa rpada

[MpouenypHbIN A3bIK
— [NonHoueHHbIN A3bIK, Nnoxoxuin Ha C++/Java
— BO3MOXHOCTb NporpamMmmnpoBaThb NOrMKy ornepaTtoposB

PacluunpsaemocTtb
— [Nonb3oBartenbckme TUNbl AaHHbIX
— [Monb3oBaTtenbckue gpyHkumm Ha SPL nnu Ha C++ nnu Java
— [Monb3oBaTtenbckue onepaTtopbl Ha SPL
— [Nonb3oBartenbckne onepatopbl Ha C++ nnu Java
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Pa3paboTka rpadpa NOTOKOB AaHHbIX NPy nomoLwin Streams

[ Composite POS_TxHandling
POS_Transactions

TCP-
Source

-

operatorgTaxableSale:sEQperator TaxesDue

Operator__Inventory ' Operator_corders

TCP-
Sink

TCP-
Sink

\\fiig 4 5
N\

AN

composite POS TxHandling
{
graph
stream<..> POY Transaciions
stream<..> Bales|= |Operator1fROS Nransactions) {..}

stream<..> TaxesDue = Operator3\TaxableSales) {..}
() as Sinkl = TCPSink(TaxesDue)
stream<..> Deliveries = TCPSource

stream<..> Reorders = Operator5(Inventory) {..}
() as Sink2 = TCPSink(Eecorders) {..}

}

stream<..> Inventory = Operator4(gales beliveries {..

}

1 -
T W [lemise o T —
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VIHCTPYMEHTbI 1 onepaTopbl ANnst YCKOPEHUS U YNpoLLEeHUs pa3pabdoTkm

Standard Toolkit

Relational Operators

Filter Sort
Functor Join
Punctor Aggregate
Adapter Operators
FileSource UDPSource
FileSink UDPSink
DirectoryScan Export
TCPSource Import

TCPSink MetricsSink
Utility Operators

Custom Split

Beacon DeDuplicate
Throttle Union

Delay ThreadedSplit
Barrier DynamicFilter
Pair Gate

JavaOp

CTaHOapTHLIM MHCTPYMEHTapUI
NoCcTaBNseTcd BMecTe C
NPOAYKTOM

3 e

Internet Toolkit

InetSource
HTTP FTP HTTPS
FTPS RSS file

Database Toolkit
ODBCAppend ODBCEnrich
ODBCSource SolidDBEnrich
DB2SplitDB DB2PartitionedAppend

Moonepxka: DB2 LUW, IDS, solidDB,
Netezza, Oracle, SQL Server, MySQL

Financial Toolkit
Data Mining Toolkit
Big Data toolkit

Text Toolkit
User-Defined Toolkits

= PaclupeHue a3sbika

© 2011 1BM Corporation
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O0630p npoaykrta IBM Netezza

AHppeii BoixogueB (andrey.vykhodtsev@ru.ibm.com)
KoHcynbTaHT no HanpasneHnam Netezza v BigData

© 2011 IBM Corporation
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UTo Takoe aHannuTtnyeckmnm KoMmnrekc?

= ONTUMK3NPOBaHHOE, U3HaYamNbHO
CNpOeKTUpOBaHHOe Nop, aHanuTUKY AApo

* NHuTerpupoBaHHblie CYB[, CX1 v cepBepHbie
MOLLHOCTU

= O1 10 po 100 pas 6bicTpee TpaauymoHHbIX PCYB[]
Ha 3agavax aHanuTUKu

* Huskas CTOMMOCTb BnaJeHus

* CtaHpapTHble nHtepdeiicel (SQL, ODBC, JDBC,
OLE DB)

* MUHUMYM aaMUHUCTPUPOBAHUA U HACTPOWKU

* [lopnoepxka aHanutukn SAS, SPSS, R u apyrux

= “3enéHoe pewieHue”

© 2011 1BM Corporation
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Apxutektypa IBM Netezza 1000

OnTuMuM3npoBaHHoe
«kenesox + 0

PaspabomaHo cneyuasibHO
ons
ebIcoKorpou3zeodumesibHoU
aHaslumuku, He mpebyem
Hacmpouku

Ob6paboTka NOTOKOB
AdaHHbIX

AnnapamHoe ycKkopeHue
3anpocoe

Hactoawun MPP CnoxHasi aHanuTuKa

Bce npoueccopsbi
HazpyXeHbl OJisi
MaKcuMasibHOU ckopocmu u
npouseodumesnibHOCMu

Cno)xHass aHaslumuka
8bINoJsIHsIemcsi Hympu
Cye/[

o ke
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Hall cekpeTHbIN coycC

select DISTRICT,
PRODUCTGRP,
sum (NRX)
from MTHLY RX TERR DATA
where MONTH = '20091201'
and MARKET = 509123
and SPECIALTY = 'GASTRO'

Cpes naHHHX TaGIIMLE!
MTHLY RX TERR DATA

(cxaTeie maHHBE)

FPGA Core CPU Core

DUnbTpaLMs - o P A, Complex')
Aexomnpeccus PatMA B numocte [ Joins, Aggs, etc.

KOJTOHOK
TpaH3akKL

sum (NRX)
select DISTRICT, where MONTH = '20091201'
PRODUCTGRP, and MARKET = 509123
sum (NRX) and SPECIALTY = 'GASTRO'

I?_ © 2011 IBM Corporation
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Advanced Analytics with IBM Netezza

Analytic Analytics
Tools i o 2
Grid - e
; @
P Data -
[ Doooo
LD Demand
ooOooa Forecasting
O00oano
ETL:)—
Fraud
Detection
++ Pyth
¢ e .
- y see L]

© 2011 IBM Corporation
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Advanced Analytics with IBM Netezza

Analytic

Tools @
- &

] @

ah ah

— Demand —

Forecasting
Fraud
Detection

@ 8

£ L]

1
s W |le PT—
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IBM Netezza In-Database Analytics

R Hadoop Software Development Kit

nzPackages for CRAN ( | UDFs nzPlug-in :
_ _ for nzMatrix
R GUI Analytlcs anngme UDAPs Eclinse
1{o]
. Hadoop nzAdaptors for
TEZEE R [ Java, C, C++, Python, Fortran

/

In Database Analytlcs
Predictiv | [ | 1 & Lk
'{&:i “JLLLS :L1
Data Data e Lot R §=
BIEP salliligef | f skl SR Analytics Ly *;;Eé%

S
- - - -

_*":l m ’

nzAnalytics Open Source Analytics Ct

1

Parallel Analytics Accelerator

e8 L .
46 o0 - t& © 2011 IBM Corporation
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[TpenmyulectBa ncnonb3dosaHna MapReduce B IBM Netezza

1
|l R
@

HeT HeobxogmmocTu meHaTb ko MapReduce, HanucaHHbln agna Hadoop

[MpocToTa — HET HE0OXOAMMOCTU YNPaBMsATb KOMMNOHEHTaAMM
— HeTt HeobxoanmocTn ykasbiBaTb KONMYECTBO mappers 1 reducers
— OTKasoycTonunBas N BbICOKOCKOPOCTHAs BHYTPEHHSSA CETb

HaoexHoe ynpaBneHme Harpy3kom
— lNopoepxmBaeT cmellaHHyo Harpy3ky — MapReduce n SQL, MmHOXecTBO
3agaHunmn

CobntogeHune ACID
— [leTepMuMHUCTMYECKNE peldynbTaTbl, €Cnn AaHHble AobaBnaAlTCcs B Tabnmuyy no
KOTOPOW BbIMNOMHAETCA 3anpoc

OTKa30yCTONYMBOCTb U LLENOCTHOCTb AaHHbIX
be3onacHoCTb Ha ypoBHE OOBLEKTOB U CTPOK
YnpaBneHue rnosib3oBatensmm

NuTerpaunsa c CYB[]
— HoctynHbl Bce SQL onepauyumn
— Bo3moXXHOCTb BbIGOpa nogxoadaiwen TeEXHONorm anst pasHblx 3agav

:“ © 2011 IBM Corporation
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["eonpocTpaHCTBEHHbIE TUMDbI

Point
°

Multipoint
[
e,°

Multilinestring

.

Linestring Po

lygon
— || By

Multipolygon

V)

= OpenGIS Implementation Specification
for Geographic Information —
Simple Feature Access v. 1.2.0

1
s B lew 2011 1BM Corporaton
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Netezza Spatial (5 bnmxkanwmx noxapHblX CTaHUUN)

5 bnmxkanwmnx NoXapHbIX CTaHUMIA K JOMOBNaLAEHNIO
— 41,000 noxapHbIX cTaHuuMm

— 4,600,000 nomonageHun (MnnuHonc).

SN E Uniyersal Viewer - [¥iew D (US_FreStatione point)]

£ 2 vy Mincay sl

e Rl N =i R R I S RN S A T =15
el i

e
ot {1
Crataset: SHEPE [US FleShaivm
L FlieShblons_=ii

INSERT

INTO ADMIN.FIRE_STATIONS_DISTANCE_NRAL
(SELECT *
FROM (SELECT a.*
b.STATION_ID
b.DPTID ,
st_distance_sphere(a.SHAPE, b.SHAPE)
row_number() over (partition BY a.SCRB_ZIF| 12_CD ORDER B
FROM  TDM_NRAL_DISTINCT_NEW_SPATIAL!'SHAPE

iy

AS NZDISTANCE, g
Y st_distance_sphere(a.SHAPE, b.SHAPE)) AS ranking

AS a,
US_FIRE_STATIONS_V2 AS b
WHERE a.SCRB_ST_CD ='IL
AND st y(b.SHAPE) BETWEEN a.LAT_DEG-.33 AND  a.LAT_DEG+.33 4 MUHYTbI — MHHMHOFIC
AND st_x(b.SHAPE) BETWEEN a.LNG_DEG-.33 AND a.LNG_DEG+.33

) AS subsel

WHERE ranking BETWEEN 1 AND 5
)

Information: Stream execution complete, Elapsed=237.0 sec, CPU=0.24 sec

1
T ke PT—
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Netezza v Biglnsights

» 3apaHu4a Biglnsights moryT nucatb u yntate B/n3 Netezza
— MoxHo oborawartb xpaHunuuwe pesynbtatamm us Biglnsights
— MoxHO ncnonb3oBaTb AaHHble N3 xpaHunuuwia B Biglnsights

= Mogynb Jaqgl ans Netezza- BkntoyeH B Biglnsights

\4

A

Biglnsights _
N NETEZZA

= =

|
_ IIIII '1 4 B © 2011 I1BM Corporation
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Big Data: nHterpanbHaga 4actb npennpmmvm

* YnpaBneHue AaHHbIMU C MOMEHTa UX BO3HUKHOBEHMUS
* ObpaboTka B ncxogHom copmarte
* HoBble BapyaHTbl UCMONb30BaHKA, He NPUMEHSBLUMECH [0 3TOrO.

Warehouse
Applications

IBM Big Data Solutlons Client and Partner Solutions

Traditional data sources
(ERP, CRM, databases,
etc.)

Internet-scale
analytics
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B 3akntoydeHune

" O6beMbl aHHbIX PacTyT KooccanbHO
" AHanuTMKa CTaHOBUTCS «BCEAOHOW», CTPYKTYPUPOBATh AaHHbIE YAaCTO HEBO3MOXHO

" /3mepeHusi, OT KOTOPbIX 3aBUCAT TpeboBaHUA K aHaNUTHKe
— Bpemsi Ha npuHATME peLueHns
— Ob6bembl
— CkopocTb
— PasHoobpasune cTpyKTypbl

* CTpemMuTenbHO pa3BMBaETCs MHPpACTPYKTypa ANsa napannenbHOro NnporpamMmmMmpoBaHus rno
moaenu MapReduce

= Otkas oT penaymoHHbix CYB[] He aBnsieTcs uenecoobpasHbim
" NmeeT cmbicn rmbpungHein nogxon (CYBL + MapReduce, ctaTucTMieckme A3bikn 1 NakeTbl)

" JImeeT cMbICn coBMeCTHoe ncnonb3oBaHne CYB/[ + notokoBas obpaboTka Streams +
MapReduce

* [lnatgopma IBM BigData nokpbiBaeT BeCb CNekTp aHanuTu4ecknx 3agad

1
2 Bie
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Cnacunbo 3a Baluu Bonpochi!

© 2011 IBM Corporation
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3anacHble cnanabl

AHppeii BoixogueB (andrey.vykhodtsev@ru.ibm.com)
KoHcynbTaHT no HanpasneHnam Netezza v BigData

© 2011 IBM Corporation
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Newest Extension — User-Defined Analytic Process

= UDTF
— Spawns the UDAP
— Obeys the UDAP’s commands
— Becomes a server, answering UDAP’s
requests
* Serves data.
* Publishes results.

= UDAP can be written in C/C++, Java,
Python, Fortran, R

= Run from command-line

UDAP
— Assumes control
— Asks the UDTF for data from the data
stream.
— Passes output back to the UDTF

ABC 1-1-2001 1
DEF 1-1-2001 1
GHI 1-2-2001 1

¢
_UDTF 7| UDAP |
<_

X e

ABC 1-1-2001 1

Voo
L

DEF 1-1-2001 3

GHI 1-2-2001 3

© 2011 IBM Corporation
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Parallelized In-Database Analytics

Data Profiling / Descriptive Statistics Statistics Sampling
Probability Density and Inverse Functions Histogram and Frequency Table Uniform Random Sampling
* Normal * Histogram * Uniform Random Sampling Count
* Fisher = Bivariate Frequency Table = Uniform Random Sampling Fraction
* Exponential * Univariate Frequency Table
* Uniform Quantiles Data Prep / Transformations
* Weibull * Quantiles — . o
Binning and Discretization
* Wilcoxn = Median
* Entropy Minimization
* Man-Whitne * Outliers
y * Equal Width
* T Student * Quartile
= Equal Frequency
General Diagnostic Measures Parametric Statistics
Standardization and Normalization
= Chi-Square

Error Calculation

= T Student
= Classification Error

Non-Parametric Statistics
= Mean Absolute Error

= Spearman’s Rank Correlation
* Mean Squared Error

* Man-Whitney-Wilcoxn
* Relative Absolute Error

= Wilcoxn
* Relative Squared Error

Moments

. sKutesis |
1
s Wteomiss. Lol © 2011 1BM Corporation
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Parallelized In-Database Analytics

Association Rules Mining Sample Size Bayesian Methods Geometric Functions

Association One-Way ANOVA Classifier Geometric Information

" A Priori =Complete Randomized *Naive Bayes Geometric Object

= FP-Growth Design Manipulation
*Randomized Block Design Graphical Model

Clustering Regression *Bayesian Networks

K-Means Linear Regression Model Testing

Hierarchical Clustering Geometric Analytics

Classification Error Calculation
* Divisive Clustering Conversion

. *Cross Validation
Decision Trees Comparison

*Percentage Split

*Entropy Decision Tree Distance and Area

*Gini Index Decision Tree "Train / Test

Feature Extraction ]
*Regression Tree

Dimension Reduction
“Principal Components Neighborhood Methods
Analysis *K Nearest Neighbors

|
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Netezza Spatial ™ Functions

ST_Boundary
ST_CoordDim
ST_Dimension
ST_EndPoint
ST_Envelope
ST_ExteriorRing
ST_GeometryN
ST_GeometryType
ST_GeometryTypelD
ST_GrandMBR
ST_InteriorRingN
ST_NumGeometries
ST_NuminteriorRings
ST_NumPoints

ST_Is3D
ST_IsClosed
ST_IsEmpty
ST_IsMeasured
ST_IsRing
ST_IsSimple
ST_M
ST_MaxM
ST_MaxX
ST_MaxY
ST_MaxZ
ST_MBR
ST_MinM
ST_MinX
ST_MinY
ST_MinZ

ST_Ellipse
ST_Point

ST_Area
ST_Centroid
ST_Distance
ST_Length

ST_Perimeter

ST_PointOnSurface

ST_AsBinary
ST_AsKML
ST_AsText
ST_GeomFromText
ST_GeomFromWKB
ST_WKBToSQL
ST_WKTToSQL

ST_Buffer
ST_ConvexHull
ST_Difference
ST_Expand
ST_Intersection
ST_SymbDifference
ST_Union

ST_LocateAlong

ST_LocateBetween

ST_Contains
ST_Crosses
ST_Disjoint
ST_DWithin
ST_Equals
ST_Intersects
ST_MBRIntersects
ST_Overlaps
ST_Relate
ST_Touches
ST_Within

© 2011 IBM Corporation
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Open Source Analytics

Horizontal Vertical

* Bayesian * Econometrics

* Cluster * Experimental Design
* Distributions = Computational Physics
= Graphics = Clinical Trials

* Graphical Models * Environmetrics

* Machine Learning * Finance

* Multivariate * Genetics

* Natural Language Processing * Medical Imaging

= Optimization * Pharmacokinetics

* Robust Statistical Metrics * Phylogenetics

* Spatial * Psychometrics

* Survival Analysis * Social Sciences

* Time Series

© 2011 IBM Corporation
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nzMatrix — Parallelized Linear Algebra package

arallel Basic Linear Algebra

asic Linear Algebra

inear Equations

east Squares

igenvalues & Eigenvectors

ingular Value Decomposition

atrix Factorization & Inversion
atrix Element Scalar Functions

atrix Reduction Functions

I 7%

= Accessible from
- R
— Python
— Java
— etc.

= \ia
— ODBC
— Stored Procedures

© 2011 IBM Corporation



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56
	Страница 57
	Страница 58
	Страница 59
	Страница 60

