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IBM InfoSphere Streams v2.0

310 nnatdopma AN aHanUTUKN B peXUMe pearbHOoro

BpemeHn Ha BIG data

Obbem
— ['urabanT B cekyHay
— [leTabaunT B AeHb

MHoroobpasue
— JTrobon TN AaHHbIX
— JTtobow Bnag aHanuUTukm

CKOpoCTb
— 3afepXKn B MUKPOCEKYHOAX

[[MBKOCTb
— OuHamunuyeckoe pearnpoBaHune
— bbicTpaga paspaboTka npunoxeHum

PelweHne B
pearibHOM BpeMeHU

icu Environment
Monitoring Monitoring

Telco churn

Algo MowyHas i

Trading aHannTnKa

Cyber Smart

Security Grid
Government /

Law enforcement

MunnnoHbi 3agepxka
cobbiTnii B - cocrasrisiet
CeKyHay InfoSphere MUKDOCEKYHAbI

TpagnyuoHHbIE U He TPaanLNOHHbIe
UCTOYHUKY JaHHBIX

.
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3ayem ncnonb3oBaTb

» [lpunoxeHusi, KoTopble TPebyoT 06paboTkn, dunbTpaummn 1 aHanmsa noTOKOBbIX
OaHHbIX Ha neTy
— CeHcopbl: 9Konorusi, NpoMbILLINEHHOCTb, BUAEeO HabnoaeHne, GPS, ...
— “BbIxJ10n gaHHbIX”: ceTeBble/cncTeEMHbIE/BED-CepBEPHbIE Nor-hannol
— BbICOKOCKOPOCTHbIE TpaH3aKL M AaHHbIX: OUHAHCOBbLIE TPaH3aKUnu,
aeTtanbHble 3anucu nHopmaLnm 3BOHKOB

= Kputepumn
— CoobueHunst obpabaTbiBalOTCS 130/MPOBAHHO UITN AaHHble OUKCUPYIOTCS
onpeaeneHHbIM OKHOM
— NCTOYHUKM - HETPAANLIMOHHEIE OaHHbIE (M300paXKeHUs, TEKCT ...)
— CkopocTb U 06BbEM nepenayvn gaHHbIX TPEDYIOT HECKOLKO Y3roB 00paboTKy
— AHanus n pearmpoBaHue C MUNIUCEKYHOHOW 38EPKKOM
— CKropocTe U 06LEeM CAULWLKOM BESUK ONS BPEMEHHOIO XpaHeHNSA OaHHbIX
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[TpaBoOOXpaHUTENbHAsA AeATENBHOCTb N 6e30NacHOCTb

= BugeonabnoaeHne, TenedoHHbIe
3anncu

* MunnnoHbl coobWEeHN B CEKYHAOY C
HWU3KOW MMOTHOCTLIO KPUTUYECKN BaXKHbIX
coobLlEeHnI

» Onpegenntb 3aKOHOMEPHOCTL U
B3aMMOCBS3N OFPOMHbIX MCTOYHUKOB
NHpopmMaLmnu
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OOBbeKThI lcnonHeHne
| I
nstance
= |nstance
— WcnonHsembin ak3emnnsap InfoSphere /Job b
Streams Ha 0OHOM UMW HECKOMbKUX [ Node )
XocTax
— Habop KOMMNOHEHTOB N CEPBUCOB A lStream 1{ 2 Stream 2
operator > r—
= Processing Element (PE) J \ {
— OcHoOBHas eanH1LA UCMONHEHMS, \ roam 1 .
3anyckaemasi B MUHCTaHce Streams )
" Job PE gyeam3  Streamd,
— PasBepHyTO€ npunoxeHune Streams St
MCMOSTHSIEMOE B MHCTaHCe €am 3 Stream 5
— CocTouT 13 ogHoro nnun Heckonbkmnx PEs Node
\_ s
\ J
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OT NPOEKTUPOBAHUSA K pa3BEPTbIBAHUIO

Src ——> OP Sink
= [pac npunoxenus Streams: rc \ / ;
P . y OP — OP
HanpasreHHbIn (LnKnndeckui) rpad Src Wﬁ \
—Hab6op onepaTopos ° Sink

—MopkntoyeHre K noTokam RS e S i

» Kaxkgoe 3aKOHYEHHOE NMPUnoXeHne MoxeT BbITb NepenoXeHo B job
= Jobs pasBepTbiBatoTCA B instance
» [nstance Bkno4yaeT B cebss ogHM node Ha ypoBHE Xenesa

* /iNnu MHOXeCTBO NPOLIECCHbIX node
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OObEeKTbI Pa3paboTka

= OnepaTtop
— OcHoBHas «cTpouTenbHas» eanHuua Streams Processing
Language.

Streams Application

= MoToK stream

— beckoHeyHas nocnegoBaTenbHOCTb KOpTG)KGﬁ.
HOOHepe,D,HOCTI/I nnn cpady MHOXeCTBOM C NMOMOLLIbKO OKHa.

operator

= KopTtex
— CTpYKTYpUpOBaHHbIV CNIUCOK aTpUBYTOB U UX TUMbI.

= Twun noTtoka

- CI'IeLI,I/Id)I/IKaLl,VIFI MMEHU N TUNa AaHHbIX KaXXao0ro anI/I6yTa B
KOpTEXe.

height:
640

= OkKHO width:

— KoHeyHas nocnegoBaTenibHOCTb KOPTEXEN B MOTOKE
— basupyetca Ha KosimyecTBe, BpEMEHU, 3Ha4YeHU Nnn
Qnara.

480
data:

pe
directory: | directory: | directory: | directory:
"/img" "/img" "/Opt" "/img"
filename: | filename: | filename: | filename:
n farm" Hbirdll Hjava" n cat"
tuple
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IBM InfoSphere Streams v2.0

Development Runtime Toolkits, Adapters
Environment Environment & Samples

ey
_—€eclipse

A

4
InfoSphere
Strea

B82) =10 -ﬁ
I Front Office 3.0

DRACLE F XPROTOCOL

""" INDUSTRY-DRIVEN MESSAGING STANDARD™

= Standard Toolkit
= RHEL V5.3 U BbiLLe = Internet Toolkit

= Eclipse IDE = MHorosiiepHble = Database Toolkit
= Streams Live Graph NpOLIeccopbl X86 = Financial Toolkit
= Streams Debugger = Moaaepxka InfiniBand = Mining Toolkit

= User-defined toolkits

= KnacrtepHoe
= Qver 50 samples

BblIlMOJIHEHNE
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UTto Takoe

= PaspaboTaH ansi N0TOKOBbIX BblYMCNEHWUN
— OnpepgenseT rpac notoka
— bonbloe konnMYecTBo TMMNOB ANsl CO34aHNe KOPTEXEN OaHHbIX

» [loggepkka npouenypHbIX S3bIKOB
— lNonHas dyHKunoHanbHocTb C++ 1 Java
— CobcTBEHHas norvka B oneparopax

» PacwupeHne
— [lNonb3oBaTenbckne TUnbl AaHHbIX

— [Monb3oBaTtenbckue pyHKUMN HanncaHHble Ha SPL nnu gpyrux a3eikax (C++ or Java)
— lNonb3oBaTenbckne onepatopbl HanucaHHble Ha SPL

— [Nlonb3oBaTenbckune onepartopbl HANMMCaHHbIE Ha C++ nnndava
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Tunbl AAHHbIX

New
/(an.y)\
(primitive) (composite)
boolean enum (numeric) timestamp (string) blob (collection) tuple

(integral) (floatingpoint) (complex)\tring ustring list set map

(signed) (unsigned) (float) (decimal)

—int8 — uint8 — float32 —decimal32 — complex32
—int16 —uint16 |—float64 —decimal64 |— complex64
—int32 |—uint32 " float128 - decimal128 ' complex128
—int64 ' uint64

l [ e NE¥
2 Il NS T —



Information Management

Collections

list: array with bounds-checking [0, 17, age-1, 99]
— CBobogHbln gocTtyn: nobon anemeHT B ntoboe Bpems
— Ynopsgo4eH: nepsBblt 3riEMEHT C 0 - somelList[0]

= set: unordered collection {"cats", "yeasts", "plankton"}
— HeT noBTOpsAOWMXCA 9NEMEHTOB

» map: key-to-value mappings {"Mon™0, "Sat":99, "Sun":-1}
— He nmeeT nopsiaka

. KOHCprKTOp Tvna angd onpegesieHnsa Tmna Konnekummn
— list<type>, set<type> list<uint16>, set<rstring>
— map<key-type,value-type> map<rstring[3],int8>

» BroxeHHOCTE Ha J1ioboe YMCrio YPOBHEN
— map<int32, list<tuple<ustring name, int64 value>>>
- {1:[{"Joe", 117885}, {"Fred",923416}], 2 : [{"Max",117885}], -1 : [1}

© 2011 IBM Corporation
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HeKOTOpre onpeanernieHnda TepMmoB port
= Onepartop npeacTasnseT u3 cebs MaHunynsaTop >% Aggregate i—>
— KopTeXxu ¢ ogHOro nnu MHOrmx BXo4HbIX MOTOKOB
— Bbixoa kopTexen Ha 0AnH NN HECKOSTbKO MOTOKOB I’ "
= OnepaTop nogknovaeTca K NOTOKY Yepes nopT ! i
— Onepatop onpefenseTcs BXOAHbIMU U BbIXOAHBIMW MOPTaMU  Employee ” \ Salary
= BbI30B onepaTopa Info >6Aggregate’ Statistics
— Co HasHa4yeHeM BXOOHbIX M BbIXOOHbIX MOTOKOB ( 7
— C cobcTBEHHBIMKU NapamMeTpamu, NOrnKou, ...
port
= BxoaHble 1 BbIXO4HbIE MOPThI
— Hwn ogHoro BxogHoro nopta: NctouHukum - TCPSource,... TCP
— Hwn ogHoro BbixogHoro nopta: lNpuemHukn — FileSink, ... Source
— MHOXecTBO BbIxoaHble nopTos: Split,... .y File
— MHOXXeCcTBO BXOAHbIX NopToB: Join,... Sink
—_—
= CocTaBHble onepaTopbl — HAbop onepaTopos ——>» Split =—>
— WHkancynsauma nogrpada —
* [1lpMUTMBHBbIE ONepaTopsl Join =

« CocTtaBHble onepaTopsbl (BMOXEHHbIE)
— Kak makpochbl B npoueaypHbIX s3blKax

composite 9/ <:
operator
l N i ‘- " i3
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CocTaBHOW ornepartop

» Kaxablv rpad SBnaeTcs coCcTaBHbIM

- composite Main ({
— CocTaBHoW rpad — O4ANH NN HECKOSbKO

raph
onepaTopoB g siream {
— MoxeT nmeTb BXOAHbIE N BbIXOAHbIE )
nopThl
< stream .. {
— Tonbko ucxoaHbIn koA }

* Hwnyero obLero ¢ npoueccHbIMU
anemeHtamu (PESs)

e ™
_ _ Application (logical view)
» [IpunoxeHne — 3TO Main composite
— HeT BXOOHbIX U BbIXOAHbLIX NOPTOB Stream 1 Stream 2
— TNoTokM MoryT BbITb 3KCNOPTUPOBAHbI U operator > .
MMMOPTUPOBAaHbI N3 APYrnx
NPUNOXEHNI, paboTaroLWmnX B OAHOM stream 1
MHCTaHCce
stream 3  Streamd
St
féam 3 Stream 5
N\ Y,
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Composing a Flow Graph with Stream Definitions

[ Composite POS_TxHandling

POS Transactions
: Operator 7 = 2 3

1 S

TCP-
Source

»
»

TCP-

.Operator__Inventory ~ Operator _corders.
Source s

o »

\ N

Operator TaxableSales Operator TaxesDue

TCP-
Sink

TCP-
Sink

/ N\ N\ \
composite POS. TxHand}ing
{
graph
stream<.> POY TransacW\ions T ce() {.}

S
stream<..> Bales]= |OperatorlfROS Nransactions) {..}
stream<..> TaxableSales = OperjtorZ\Sales) {..}
stream<..> TaxesDue = Operator3\TaxableSales) {..}
() as Sinkl = TCPSink(TaxesDue)
stream<.> Deliveries = TCPSource {..}
stream<..> Inventory = Operator4( ales}beliveries {..}
stream<..> Reorders = Operator5(Inventory) {..}
() as Sink2 = TCPSink(Reorders) {..}

}
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