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EBreHnu 3BepeB

20+ net B IT

bornee 10 net paboThl
pa3paboTYMKoOM N TUMINOOM

bornee 10 net paboThl
pyKkoBoAguUTENEM noapasneneHnm

OnbIT pykoBOACTBa KOMaHOaMu
NPOAYKTOBOU U CEPBUCHOW
Pa3paboTKN

OnbIT pyKoBOACTBA
DevOps-komaHOamm



IlnaH:

1. O630p

MATCH RECOGNIZE
O [lpnmep ana aHTudpoaa

O [lonck natTepHa M3MEHEHUSA LIEHDI
akunm

O «Anroputm paboTbI»




MATCH_RECOGNIZE, SQL:2016

«RegEXx Ha Tabnuuyax b »

REGEX

(AB*) {3, }C

PATTERN

(LOGIN FAIL ANY*) {3, }
LOGIN SUCCESS

BMECTO CUMBOJIOB — NpeauKaThbl
Hag JaHHbIMU




[eTekT B3nnoMa akKkayHTa (aHTUdpon)

10:00
10:01
10:02
10:03
10:03
10:04
10:05
10:05
10:05
10:05
10:06
10:06
10:06
10:06
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13

HeBaXHO
HEBaXHO
LOGIN
HEBaXHO
HeBaXHO
LOGIN
LOGIN
HEBaXXHO
HeBaXHO
HEBaXXHO
LOGIN
HEBaXXHO
HEeBaXHO
HEBaXXHO
HEeBaXHO
LOGIN
HEeBaXHO
BALANCE
HEeBaXHO
DETAILS
HEeBaXHO
CHANGE_PIN

HeBaXHO
HEBaXHO
FAIL
HEBaXHO
HeBaXHO
FAIL
FAIL
HEBaXXHO
HeBaXHO
HEBaXXHO
FAIL
HEBaXXHO
HEeBaXHO
HEBaXXHO
HEeBaXHO
SUCCESS
HEeBaXHO
$1IM
HEeBaXHO
<.>
HEeBaXHO
SUCCESS

Alice
Bob
JOHN
HeBa>XHO
HeBa>XHO
JOHN
JOHN
HeBa>XHO
HeBa>XHO
HeBa>XHO
JOHN
HeBa>XHO
HeBa>XHO
HeBa>XHO
HeBa>XHO
JOHN
HeBa>XHO
JOHN
HeBa>XHO
JOHN
JOHN
JOHN

SELECT * FROM Events MATCH RECOGNIZE (
PARTITION BY user

J

PATTERN (
LoginFail{3,}
LoginSuccess
Any*

J)

ChangePin

)
DEFINE (

LoginFail as LoginFail.ev type = “LOGIN”

e

and LoginFail.ev status = “FAIL”,

LoginSuccess as LogilnSuccess.ev type = “LOGIN”
j and LoginSuccess.ev status = “SUCCESS”,
Any as True, —-- MOXHO He IMCAThb

ChangePin as ChangePin.ev type = “CHANGE PIN”
and ChangePin.tstamp - FIRST (LoginFail.tstamp)
< 15 min-



[lonck natrepHa naMeHeHUs LeHbl

XYZ
XMP
XYZ
LQS
XMP
XYZ
XYZ
XYZ
LQS
XMP
LQS
LQS
XYZ
XYZ
XYZ
XMP
XYZ
MOM
XYZ
LQS
XYZ
XYZ

10:00
10:15
10:30
10:45
11:00
11:15
11:30
12:00
12:15
12:30
12:45
13:00
13:15
13:40
13:45
14:00
14:15
14:30
14:45
15:00
15:00
15:15

100.00
1.67
98.00
1.23
12.92
75.50
61.00
50.00
1.00
37.00
1.01
1.15
64.00
78.25
84.00
45.00
103.00
22.48
121.00
1.97
150.00
148.50

SELECT * FROM stock ticker MATCH RECOGNIZE (

1J_J |

A

B
C
D

SIS

PATTERN
DEFINE

as
as
as

as
OR

(A B+ C D+)

TRUE

B.price
C.price
D.PRICE
D.PRICE

vV V. V. A

PARTITION BY symbol
ORDER BY tstamp
MEASURES

PREV (B.price),
LAST (B.price),

PREV (D.PRICE)
AVG (B.price)

160.00

140.00

100.00 \\

|
/

80.00 /

60.00

20.00 /

0.00 T
0.4 0.45 0.5 0.55 0.6

0.65



[lonck natrepHa naMeHeHUs LeHbl
SELECT * FROM stock ticker MATCH RECOGNIZE (

XYZ 10:00 100.00 < N PARTITION BY symbol
XMP 10:15 1.67 ORDER BRY tstamp 160.00
XYZ 10:30 98.00 — MEASURES I~.
LQS 10:45 1.23 A.symbol as symbol, o /
XMP 11:00 12.92 . . .
LAST (B.price) as miln price,
XYZ 11:15 75.50 AN — . 120.00
XYZ 11:30 61.00 «— LAST (B. tétamp) as mln_fl)rlce_tstamp , /
LQS 12:15 1.00 LAST (D.price) as last price \\
XMP 12:30 37.00 PATTERN (A B+ C D+) 000
XYz 13:15 04.00 H\ B as B.price < PREV (B.price), o
XYZ 13:40 78.25 , | 4000
\ C as C.price > LAST(B.price), //
XYZ 13:45 84.00
S
XYZ 14:15 103.00 «/ ) ' (B.price)
MOM 14:30 22.48 0.00 -
0.4 0.45 0.5 0.55 0.6 0.65
XYZ 14:45 121.00 |
LQS 15:00 1.97 Pe3ynbrar:
XYZ 15:15 148.50 50.00 12:00 150.00 148.50

MoaundunumpoBaHHbin npumep ns CAN/CSA-ISO/IEC 9075-2:18



«Anroputm padotbi» MATCH RECOGNIZE

SELECT * FROM Input

MATCH RECOGNIZE (
PARTITION BY pexpr as P,..
ORDER BY sort expr,

MEASURES

A.symbol as a symbol,

ONE ROW PER MATCH

AFTER MATCH SKIP PAST LAST ROW
PATTERN (A...)

DEFINE

A as TRUE,



—

«Anroputm padotbi» MATCH RECOGNIZE

SELECT * FROM Input

MATCH RECOGNIZE (
PARTITION BY pexpr as P,..
ORDER BY sort expr, ..
MEASURES

A.symbol as a symbol, ..

ONE ROW PER MATCH

AFTER MATCH SKIP PAST LAST ROW
PATTERN (A...)

DEFINE

A as TRUE, ..

y4
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«Anroputm padotbi» MATCH RECOGNIZE

SELECT * FROM Input

MATCH RECOGNIZE Partition
PARTITION BY pexpr as P,.. HNNED
ORDER BY sort expr, ..

MEASURES

A.symbol as a symbol, ..

ONE ROW PER MATCH
Soft
AFTER MATCH SKIP PAST LAST ROW
PATTERN (A...)

DEFINE

A as TRUE, ..




I

«Anroputm padotbi» MATCH RECOGNIZE

SELECT * FROM Input
Partition

MATCH RECOGNIZE (
PARTITION BY pexpr as P,..

ORDER BY sort expr, ..

MEASURES ¢ A
A.symbol as a symbol, .. | \ B

ONE ROW PER MATCH

AFTER MATCH SKIP PAST LAST ROW :}_ C

PATTERN (A B+ C* D) ¢ D

DEFINE

A as TRUE, ..



«Anroputm padotbi» MATCH RECOGNIZE

SELECT * FROM Input
MATCH RECOGNIZE ( Partition
HENAR

PARTITION BY pexpr as P,..

ORDER BY sort expr, ..

— MEASURES ¢ A
A.symbol as a symbol, .. , \ B
mmm) ONE ROW PER MATCH ® ONE ROW PER MATCH
AFTER MATCH SKIP PAST LAST ROW :}_ C ® ALL ROWS PER MATCH

PATTERN (A...)

),

DEFINE

A as TRUE, ..



«Anroputm padotbi» MATCH RECOGNIZE

SELECT * FROM Input
MATCH RECOGNIZE ( Partition
HENAR

PARTITION BY pexpr as P,..

ORDER BY sort expr,

MEASURES

A.symbol as a symbol,

© >
N\

® AFTER MATCH TO NEXT ROW

® AFTER MATCH SKIP PAST LAST ROW

N N /L/j /N N

ONE ROW PER MATCH

® AFTER MATCH SKIP TO FIRST C

AFTER MATCH SKIP PAST LAST ROW

O

PATTERN (A...)

/NN

O
-

DEFINE

A as TRUE,

— @ AFTER MATCH SKIP TO LAST B

\— @ AFTER MATCH SKIP TO D



I'1naH:

2. Tabnuubl vs 'NoTOKU




CpaBHeHue aHaNMNTUYeCKnX

U MNOTOKOBbLIX 3adlpocoB

AHanuTnyeckue (Ha Tabnuuax)

e CopTunpoBKa UMELLIMMUCS
cpencrtesamMu (MHOEKCHI)

® HeOFpaHI/IL-IeHHbIe nTepaunn no AaHHbIM

e bonee wmpoknmn knacc anropmtMon
(back_tracking, N(D)FA)

e Trade-off mexxgy ckopoCTbiO 00pPabOoTKM
N pa3mMepoMm cTenTa

e CraHOoapTHble MeXaHM3Mbl ONTUMU3ALINN,
join, push down npegukaTtoB U T.1.

[ToTOoKOBbLIE

® HeBO3MOXHOCTb COPTUPOBKMU
6eckoHe4YHOoro noToka

e OrpaHunyeHne Ha JoCTyn K AaHHbIM
13 NPOLLSIOro

e Bapwnaunun Ha ocHoBe N(D)FA

e [Ipobnema pacTyLero crenTta

15



Tabnuubl Yepe3 CTPUMUHT :
N CTPUMUHI Yepe3 Tabnuubl

Hapeaka Ha oKHa

Tabnuubl Yepe3 CTPUMUHT

® TpuBManbHO (XOTb U HE ONMTUMASILHO)

CTpUMMUHI Yepe3 Tabnuubl

e KpaTHoe yMHOXeHune pecypcoB

® 3apgepkka nonydeHus pesynesratoB (dT)

e [lybninpoBaHne pe3ynsraTtoB

Haw BbIOOP: B nepsyto ouepeab notokosast obpaboTka



I'1naH:

3. MacwTtabunpyembi Yy -
nannnanH obpabdoTKu i_ m ® 0




Peanunsauna noToKkoBou oo6padboTKu

® CopTUPOBKY 3aMeEHUNU
Ha nepeynopagovyeHne Ha OKHE NO BPEMEHMU
C 9BPUCTMKaMM yrnpaBneHns LUMPNUHON OKHa

® lcnonb3yem anroputm Ha ocHoBe NFA

® BpeMmeHHble OKHa B LabnoHax BbipaXkaem
Yyepes yCroBUsl Haa BXOOHbIMU JaHHbIMM

® Ha paHHbIi MOMEHT — NULLb HebonbLUoe
NogMHOXECTBO BO3MOXXHOCTEN U3 cTaHOapTa

and ChangePin.tstamp -
FIRST (LoginFaill.tstamp)

<

15 min-

N



[TapannenbHasa oobpaboTka

Tabnnua nam NoTok

—

T - I
B e M e

road M iter
ﬁ»

UTeHne wapampoBaHHbIX AaHHbIX
N npenBapuTenbHas dounsTpauns

-

-

-

-

@ corder B MATCH_RECOGNIZE B
gl reorder B MATCH _RECOGNIZE R

9

PN reorder B MATCH RECOGNIZE [
_ \>+ MATCH RECOGNIZE g
_\e% MATCH_RECOGNIZE [
_shuffle f8

=d rcorder B MATCH RECOGNIZE §
Y reorder B MATCH_RECOGNIZE £

%

o reorder B MATCH RECOGNIZE [

MapTuunoHnpoBaHune O6paboTka

>
.
.
BT
.
.
.
e R
.
.
i
.
.
.

3anucb peasynberaTa

19
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e Crartunyeckunu rpad nepexogos @ PaHTaM-CTEUT
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NFA (HegeTepMMHUPOBaAHHLIU
KOHEeYHbIN aBTOMAT)

'pach nepexonoB

PATTERN (A) PATTERN (A{3,7})
0-0:0:-0

PATTERN (A B) PATTERN (A|B)

0-0-0-0-0 @<g*g>

0-0-0:92:0-0-0

€3.7}




NFA 'Pach nepexonoB

PATTERN(
(AB{3,}C|DE*(F|G)[HI+KE)
.— SRR CORR RS ERE) e
j@—.—. ﬁg
A0 j /‘L@ E 2
@@+ @ L@ - @
\LG) 5 e{0} \,é@ /
h@L@L@ — /j.~oi%%o~@4
Li(:::)!i+<:;;)!iq4!!n'|3+(;;:)

22

N

e{0}

£{3}



NFA Jlornka pabothbl

"y PATTERN (
Partition (A B*)*C

23

N
ol 2@ .ﬁ ‘ @~
—® a @—a’g | @—j

G —

JJ INEER

FOR EACH (row) {

— ¢ — transitions
- check predicates
— ¢ — transitions

A C

CTpoKa MOXET yOOBIETBOPATL
HECKOSTIbKMM npeankaTam



NFA (state) :

Partition PATTERN (
(sparse list) ( A B*)*C

Il )

< ‘ Do
ranfange_al range Bl oo S
< ------------------------------------------------------------------------------------------------- ’



Mpobaembl 60/1bLIOro KONAMYECTBA YaCTUUHDbIX MaTYEN

Kak YMEeHbUWUTb BJINAHUNE

® B3sanmowuckniovawime npegunkaTtbl B naTTepHe
® [lapTnunoHnpoBaHue

® YMeHblUEeHNE BPEMEHHOIO OKHA

— State — Throutput

BrninsiHne yactnyHO cMaTYMBLLUMXCA LIEMOYEK Ha npon3BoANTENIbHOCTb

25




5. JanbHeunwune nnaxol

OnTumMmmnsaumns o6paboTKu
YaCTUYHbIX MaTyen

PacwunpeHne pyHKLNOHANbHOCTU

OTka3 oT TpeboBaHUS
YNOpsAa04EHHOCTU BXOHOIO NOTOKA

Lazy NFA

26



byny pan
NPOAOIKUTDL
ooLeHune

EBreHnn 3BepeB
Paspabotunk YDB-nnatgopmbl
zverevgeny@yandex-team.ru
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