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Oracle SQL ana aHanu3a AaHHbIX

AHanuUTUKa
e Aggregation functions
e Window functions
® Ranking
e lag/lead
e Top-N
e Pivot/Unpivot
e Model clause
e Pattern matching

Cratucrtuka

e DBMS_STATS FUNCS
(neckpunTnBHan CTaTUCTUKA)

e Statistical aggregates
e /luHelHaA peapeccus
e Koppenauuu

e Cross Tabs

e [IposepKa ecuriome3s

* [lo0bop pacnipedeneHull




Pattern Matching
ConocmaesneHue c obpasyom , wabsaoHom

BbisBneHue 3agaHHoro wabsnoHa (natrepHa,
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Pattern Matching B Oracle Database 12¢

= HoBas KoHcTpyKuma B Oracle SQL

o MATCH_RECOGNIZE
= Yactb SQL 3anpoca

= [lOWUCK NaTTepHOB B

nocnenoBate/ZIbHOCTAX CTPOK T4 611 LLbl

" Mcnonb3yeT naen aHanUTUYeCKux
OYHKLUMM U A3bIK PEFYNAPHbBIX BblParKeEHUN

= OxBaTblBaeT WUMPOKUIN KPYT NPUKNAOHbIX 33434



«SQL - the best analysis language for big data»

Mpe3eHTauusa Ha Oracle
Open World 2013
Andrew Mendelsohn

lemoHcTpauuna Pattern
Matching in Oracle
Database 12c

BbiasneHue
NOA03PUTENbHbIX
TpaH3aKumm no
KpeaAuUTHbIM KapTam




Oracle Database vs Hadoop

= [lporpamma Ha
MapReduce Java

o 6osree 600 cmpok Kooa

o 0Kos0 10 MmuH

= SQL 3anpocc
KOHCTPYKUMEN

Match_Recognize

o 15 cmpok Koda

o 10 ceKkyHO

= (23 Appiication sources

5 @ rawotmder
Agoregatejob jw
Agaregatemtapper

package fraoafinder:
3 @ 1eport ..ui

10} pwt . class Frandhedecer bifonds BeducercT
Jrivate static D1stmceRactocatcalator dc:

L Text, Text, Text> (

AgoregateReducerian :2 MI\AI. Static Ml DateFornat eutputDateformat = mew 51wpleONTer ormat(yyyy-Mi-ad Wi
ComposmererConpamor juva it Soverride
Fraugfmder 8= protected void setup(l er. Contert contest) ows 10Exception, InterruptedException (
Fetypar jak » super . setup (conte
x...uﬁi.n..(..;.. | ¢ = mew D stanceRatiolalcul ator(context);
FraaBaducer s n )
Naturalk ey GroupngComparaton java o s
SR A 305 protected yoid redace(Tert hey, IterablecTexts values, Context contert) throws 10Exception,
oy 3 String locationld:
Paternbdascier % Tow TTIRG —
traudfnder locuti 2| String talype: —
DitanceRaioCakulstor jwa » Patterniatcher 532 BE 90 XED 0-0 & R
Locanon wva
& (23 Pesources »| Terator valuelt | Qcomucsons ¢ [hepsrn + (5] o A | rRACO_ANALYSS * ERRAUD_ANALYSS fody * LTRANSACTIONS *
n o =T
berrtston s wite catoeren # 0TS Dalud 08 @xvo 02 OUNG vt
o 2 Steimg val = & (3 Oracel0y A ;

1 Appiication Peseurces seeim0 e § 5 oudily oo f“"'““ .

# Becent Fies 33| strim0 ot o 5 ol () BB O GCervcHs, SBR[ (rGIUAN, SRC)) SR GORUIR R S ToC |
Ed S Il 2 (166 LraNEICLIONS Viare Lrans Lim Dotvesn to_date('2)-4EF-2 *H0-M0N-TIYY') a0 B0, dote( ' 24-0P-201", 'TO-H
¥ taTine = Lonf ¥ K Bbion ko 3 lmum

Famancorlomn. Suncien, » Tocationtd = | ¥ I Ordel OMNG e 4 ( EARTITION BT ACOUNT_ID CROER BT TRARS TINE

o1 - CHEDRE » * » TType = att( g bl owes) § amase
i B ccounts 6 x.trons ¢ u- 55 last_trans_tioe,

@ Maustnder a patternMateh( & B acousis 7 ¥ trons_tioe oz o,
% 3 mpons 4 o B [ ynwt w traudulant st
w0 g Frauareducer i AL vlont & Eemns 9 X 1ocation id s previous | oa m
ds extends Bedwcer<Ten, Tent Teor, Teat> 10 location1d 95 {roud oz
Contern) vold. ® @ cstouss 1t (m nm.ms bxirm_pmw LACATION_ID, X LOCATION_10, ¥ TRANS_TINE, X TRANSTINE),2) o {raud_likleyhood
] ¢ sepPeducer Contert) voud Mestgestep | i L4 :“"""": - 12 o v
% Dot macoso Qomo®o & # e i w:‘f.x:n:r'a'{ Do
SpuDutFormu : DueSoram « Desergtion . ol | Sl 15 % a0 (trans, typo-x and 3 LOCATION_ID » X LOCATION_ID ), n s Joation
1§ @nsengven 16 ¥ 00 (trans_types'T
Source, Design Emmm Foussbedocerivn Wl & (g ndan :: ,w YTUXCATION_ID 1o X LOCATION IO
voesd 1)
RGO, AALYSS 200 vhare troud_Liklophood » | A a1k greater than 1 in
& @ AU ANALYSS body 2 group by troud ocowred at loc
OTARLIANO 7 oroer by mmber_of _ocowences desd|
DBTANCL
» [ hocedures A
= ]
+8%
@ Commectans )
1) Oracle 12e5Y8) =
Ol CON )

04008 500 | At ko Fechd: 1 210 seconds

T T




SQL Pattern Matching vs MapReduce Java

ern Matching
ged and nuns over 50x faster

Using SQL Patt

Fower lines of co0e NEQU

—

Lines of Code \ Execution Time (secs)




Kak yctpoeH MATCH RECOGNIZE
[MoOpobHbIl npumep

[Mpumep -- aHann3 Bab-ceccuu
o Web Sessionization (Bab-ceccuoHu3zayus )

Ceccusa — nocsnedo8amesibHOCMb KAUKO8 00HO20 U MO020 e
110/16308aMes1A, KOMopbie MpPoucxoo0am 8 b1u3Kue MoMeHMobl
gpemMeHU (3a0aH0o o2paHuUYeHue Ha spemMeHHOoU UuHmMepsas)

3a0aya — abidesiumb ceccuu u 018 Kaxcool ceccuu

cchopmuposame ee xapakmepucmukxu
B os308amesib, HA4Y4s10 ceccuu, ee I'lpOdOfI}I{LImEfIbHOCI’TIb,



UcxogHble AaHHble = Pe3ynbTaTt
| o | oser [ sesszon |
1 1

Mary Mary
2 Sam 11 Mary 1
11 Mary I S
1z Sam 23 Mary 2
22 Sam I R
23 Mary 34 Mary 3
32 Sam 44 Mary 3
34 Mary 33 Mary 3
43 Sam 63 Mary 3
44 Mary N
— o 55 T o | e
: I;Z;Y Mary 1 1 5 10
&0 Sam Mary 2 23 1 0
63 Mary Mary 3 34 4 29

g Sam



KoHcTtpykuma MATCH RECOGNIZE
SELECT * FROM events

1 Mary
MATCH_RECOGNIZE ( 2 Sam
11 Mary
12 Sam
22 Sam
23 Mary
32 Sam
34 Mary
) 43 Sam
44 Mary
47 Sam
48 Sam
53 Mary
58 Sam
&0 Sam
63 Mary
6B Sam

<> POPC



CneuunduKaumsa rpynn v nocneaoBaTe/IbHOCTU

events
SELECT * FROM events " o |usRim
1 Mar
MATCH_RECOGNIZE ( : s
1 Mary
PARTITION BY user_id =
ORDER BY time ——
— —
——
) ——
53 Mary

63 Mary
68 Sam



CneunduKauma wabnoHa

events
SELECT * FROM events
1 Mar
MATCH_RECOGNIZE ( 121 iy
Mary
PARTITION BY user_id 1
ORDER BY time ——
34 Mary
43 Sam
44 Mary
PATTERN (strt s*) . -
DEFINE ——
&0 Sam
s as (s.time - prev(s.time) < 10 — =

)



OnpepgeneHue CTPYKTYpbl pe3ynbraTa

SELECT * FROM Events
MATCH_RECOGNIZE (

PARTITION BY user_id ORDER BY time

MEASURES user_id, Mary

1
Mary 2 23
3

e = (]

match_number() session_id,

Mary 34 29

count(*) as no_of events,
first(time) start_time,
last(time) - first(time) duration
PATTERN (strt s*) ...

)



Onuuu pesynbraTta

SELECT * FROM Events
MATCH_RECOGNIZE (

PARTITION BY user_id ORDER BY time
1 10

MEASURES user_id, Mary 1 >
. . Mary 2 23 il 0
match_number() session _id, ars - — - —

count(*) as no_of_events,
first(time) start_time,
last(time) - first(time) duration
ONE ROW PER MATCH

PATTERN (strt s*) ...
\



AHanus Topros m
nouckK V-nammepHa 1A NN\ =

Select * from Ticker
MATCH_RECOGNIZE {
PARTITION BY symbol R
ORDER BY timestamp

MEASURES

Count(*) as total_no_of_days,

Count(DOWN.*) as down_days,

ONE ROW MATCHAFTER MATCH SKIP TO LAST UP
PATTERN (STRT, DOWN+,UP+)

DEFINE

DOWN as DOWN.price < PREV(DOWN.price)

UP as UP.price > PREV(UP.price)

) MR

ORDER BY MR.symbol, MR.timestamp

Count (UP.*) as up_days,
AVG(DOWN.price) as avg_down_price,
AVG(UP.price) as avg_up_price



lNpumepbl UCNONb30BaHUA

Tema
NHTepHeT-ceccum
MoweHHnYecTBO B
BaHKax

doHaoBas bupxa

Mol eHHNn4YeCcTBO B
Tesekome

BxoaHble
AdHHble

weblogs

TpaH3akuyum
NO KpegnTHbIM
KapTam

Ticker logs

CDR

MaTTepH

Kanku OAHOIo NoJib3oBaTtend

/lBe TpaH3aKLumM No KapToyke
«OZHOBPEMEHHO» U3 YAa/IeHHbIX APYr OT
Apyra mect

[Monck n3BecTHbIX WabsoHOB, HanpuMep, V-
naTTepHOB

SIM kapTa ncnonb3yerca AByMA pasHbIMU
MOOUAbHMKaMM B Te4eHMM 3a4,aHHOIO
nepuoja



lNpumepbl UCNONb30BaHUA

Tema
In-game purchase
Money laundering

Call service quality

Login security

BxoaHble
AdHHble

Game log

Jloru
TpaH3aKu MK

CDR

Jlorn
MPUIOXKEHNN

MatTepH

MocnepoBaTeNbHOCTb COOLITUN, KOTOPaS
MPUBOAMT K NOKYMKe

[NocneaoBaTeNIbHOCTL ME/IKUX NEPEBOAOB
3aBepLlaeTcs nepeBoom 601bLWON CyMMbI

SIM kapTa ncnosb3yerca ABYyMSA pasHbIMU
MOBUNbHMKAMM B TEYEHUN 33, @HHOTO
nepuoza



JdononHutenbHaa uHpopmauua

Patterns everywhere — Find
them tast!

= Analytical SQL Home Page on OTN
= Keith Laker’s blog

http://oracle-big-data.blogspot.ru/2013/11/sqgl-analytical-mash-ups-
deliver-real.html
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Cnacnbo 3a BHUMaHue!
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