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Abstract

Complex event processing technology is a common method of streaming data query. With the de-
velopment of data diversification, the complexity of query increases dramatically, and its
processing performance is greatly challenged. In order to improve the processing efficiency of
multi-source complex event query, this paper proposes a new query decomposition scheme to
improve the utilization rate of cluster resources. For the matching of event sources, we combine
the filtering in query with the filtering in event source matching to design a special optimization
program. Experimental results show that the above method can effectively improve the efficiency
of complex event query.
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AR, R AH O S O R g, LN 3R e A I T P i A B P 20 B2 Q0 G, 7 A 3
PR RERE 2 K. B4, BT R, ST AR N FH R 58 45 10 S I e 7 B[R] 550 v R 25Kk [1] . A% 4t
() Al - B R CORAT - 1TE 8907 TG 2 WO VEIR N IS IR S RhAE by, ACIE K LA
N &R G A e L AL B 1 755K [2]. B 44 FHAF AL P (Complex Event Processing, CEP) s A A8 1R 47 Hb fi#
PRIk ) B3] [4] [5].

A A EE L F UK B (Event Driven) 77 sk b BRI S 55085, RE5 0 45 S 72 AR R E B¢ R it
TR, AREH —EMRER. ST REEBFL. FdE 2 o ddik ke, FRExRH
PR R GHARIE I BB (2], MRIEX —5ES, AT MRS S TR F I RS
G, RE RGN ZHMEE LB TI[6]. A RGENDRMEE, AR RAER N, R
S 1 Ab PR RE T TH R IS BRI P 7] [8].

SR AL TR R G TP RS AT AKEE I S N T T 20 o) 2 AR ) DT E 77 2% DA S B ) () AT SR B [9]
ARSI ZETTHR -

1) R E RIS, RN HERTE, =R RFELEE,

2) R FAREILE S BRI E A 2SS ot B ARG TT 38, Js bl (s T4

3) Wit &R vk, BT REMATAEHEMRL.

2. T

SORHEA AT R G T A R R A E SOk AT B, XFEIIE SR T A A AR
HE . B DB RN, ASERERRPATIEE . IR G Z &5 AT 04,
FRE WAL AR PAT NG, N R A S BEAT AT . FEMEE S A MRS Q, WA AIAF1Em
i 7L«

create stream $SO {<alert($S1.8v) />}  // HHH 45 K 0RiE

from $S1 match $M1, $S2 match $P2, ($S1 match $M2, $S3 match $P3, $S2 match $P2)

temporal meet  // /)7 KR

where $S1.$v < 50 and $S2.$v>100  // iH ik

within time(60)  // I % [

from Fa)IA ZIRE BRI RIA R, Rk A TAFEF IR VT AT DU T AR . Rk, H

DOI: 10.12677/sea.2018.72009 76 B TR R


https://doi.org/10.12677/sea.2018.72009
http://creativecommons.org/licenses/by/4.0/

i F

xR E TR 1R, B 40”7 AR RS ST ERE RN PR R 0 T A AR BT HOR ) IE AU
B [10]E AN R PR, %77 0 — i 5] - S5 AL B R R AR 20 R, B8 42 IR R =00 07 Ok
RFAFIRN RN 7 ARG R LR S ARG R

create pattern $M1 (/buy {$n, $v}) /] DERE PR A4 FR

where tag($n) = ‘name’ and tag($v) = ‘value’ and $v <100  // ik

create pattern $M2 (/buy {$n, $v})

where tag($n) = ‘name’ and tag($v) = ‘value’ and $v > 10

create pattern $P2 (/buy {$n, $v})

where tag($n) = ‘name’ and tag($v) = ‘value’

create pattern $P3 (/buy {$n, $v})

where tag($n) = ‘name’ and tag($v) = ‘value’

LA BRI CAE 2 HACE i B0 2 P T A AR, R RASS S LT O Y IE
TR b ) U5 1) R e BEAT 04 o 5 FRACRE 9 o i  E AT B S AL S, W] DU R s> RGN
PIEETTAY, MIMSRTE RGM B R [FINBAAER T [F—F A EIL A A AR RS, iR
S1 A IE R A QA I AE M1 A M2, 78 [F] — 2258 0T ) A A8 22 R QUL IE S SR 1
A RTRE, BRI, 7B 5 T AT et .

3. k%

N VT U ERER I, ASCR AT 70 iF, R DL BB IR, 32 PR LR 3 AT
fetl. R EEF AT B MR, FH A5 AREE TR AL B 2 YR SO O UL, 8 B ST A1) 7 28 SRS SR 2
I RGERE: RS H H AR T R A S A W T RIBEAT A G5 A RGERRHE, R IERRE
VLRSS i, AR ORI — 28 P AL T 5%

31 SHREFMEML

L HA TR AR T S AT AR ES S RO ISL R SO o AR 1200, A SCRR R B T R
X RER IR R ER 5y, K B SIHREEAT AR X TR0 EE 5y, MUARE LB AT 1 B A1

Project

(81 match MD (82 match P2) , (meet)

(81 match MQ) CSS match PSJ

S2 match P2

Figure 1. Query plan of Q
B 1. 2 Q MEifItk
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X FAER @, (b*, ¢)), ((b*, ¢), (d, €)*), RiZBIRU MR 1 v (K303 ] T 5 A2 AE AN T 20 ik RO BT 0 o
RIS, MG M E R TR 2@ 7. HhERIER b*, ¢ N DAR BN TES, HHESK
fth 5 a FAFRRERRRAAN— DA R, 5 d, e BSEMERIE XU N — DA il . Eiflit
R IE S, R ISR T 2 0 555 root 9 ROKRAR IR T W RIS, HY leaf 19 s kAR IR 5B -
THA R AR TIN5y, KA g B S LA B Tt AT b2

MTAZRARR, S EELE, —HEE =N, HERE=AB30. X=
NEBIHLIIOC R BRI & 2(0) 7 - AutoNode_A 1EAANAT 23 fif i 73 # i 1) L ShBL, AT =AM A 1F

H 3L AutoNode_C )%t 45 5R1E 4 AutoNode A ) — M SHAHE: 5 — M NS Z — Ml 5
R SRAE . IXFEAT LUK JEORAN T 23 (0 SR N R IE AT IR0y, IR RE RS & B > FUER AR IO BRI, A

Table 1. System resulting data of standard experiment
= 1. ZREESEHICEEIR

Gy 3175 ANAT gt E
S>S; R->S*“"R;
S>S8Y"S; R>S*"R;
Si2% R->R:
$12>84"S; Ri > R
S; > ID Ri 2> R "Ry
S; > “("S")” Ry > S “*”
S; >R Ry > S**"™” R,

AutoNode_A

Figure 2. Query plan (a) and topology structure (b)
2. BRI () 5RTMEHI(b)
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3.2. ERAMKL

CEStream & FF AL R SR IE MR FORIEAT F AR AIILAC. N TR mASH AR, F8
PORIERA AR VLRSI S VS, S AL AL i, BRES & 18] 1 AR I A Th RIEAT A

3.2.1. BAEH

N7 A BRI AR BN R B, AT DO A TR R B AR SR S AT A O, AR —
ANERE R TE, A TURT AR T WA KRG, B0, 0T imiE KU ER T3 — AR, w]
DLRFAZ 0 106 5% 10 5 AR X b B 0 08 SR AR AT B 98, A THET R G, IS RESR TR AR R G
RG> RGN RERE T . 0 R R BT L ERE S, XT3 4R S1 f1 S2 It
T i ) I ) T TR g 5 BT U R S AT & 9, ISR s P27, [RIEE S ML AT M2°, & 3E)E
AR AN 3 Bros .

create pattern $P2° (/buy($n. $v))

where tag($n) = ‘name’ and tag($v) = “value’ and $S2.$v > 100

[F) IR AL ML R M2

create pattern $M1° (/buy($n, $v))

where tag($n) = ‘name’ and tag($v) = ‘value’ and $v < 50

create pattern $M2” (/buy($n, $v))
where tag($n) = ‘name’ and tag($v) = “value” and $v > 10 and $v <350

3.2.2. NIAFIZEN

FAATIN R IE 2 b ] B AEAE Rl — FARIR TR A R 1B 0L, T 3E— D B R G N 18 5 4
A DB AR A QUG B AT B, $REHH A FEDUELEE 4y, o 28 335040 IR DT AC 45 S0 31— IR IT AL £ kA
PIBCR, M T ROF 3 0T RS M, SR ST LRI ML, M2 3RA84E, Sl A JEHE
XM, FHESE TR, Wk 4 fos.

G A M:

( Project )

S1 match M1'

(81 match M2‘) (SS match PSJ
| S2 match P2'\,

Figure 3. Pattern merged query plan
3. EXEHEMNTIEITRY
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create pattern $M (/buy($n. $v))
where tag($n) = ‘name’ and tag($v) = ‘value” and $S1.$v <50

4. SERGERE R

A B E A SCHE R A F AR AL B R G A A R AT M RE DR . IR = R XML SCARAE R
RGN NUR, B ) ) R AR S0 AL AR B8 R g8 A ik B DA K R S I TR R AT AR, SR AR B
TrERAT 2 AR . AR S T B K BRI R e R 2 fras, SRR I 30k 5 A R 2 R4 1
W 3 .

( Project )

A

$S1.$v < 100

(81 match M) (82 match PQ‘)

Figure 4. Common pattern of query plan
4. NHBREE RN E TR

Table 2. Test case—pattern define
F 2. MARH—RRENX

e FE X
create pattern $P1 (/buy{$n, $v})

Pl where tag($n) = ‘number’ and tag($v) = ‘value’ and $v > 1000
P2 create pattern $P2 (/sell{$n, $v})

where tag($n) = ‘number’ and tag($v) = ‘value’ and $v < 50
P3 create pattern $P3 (/warning{$n, $v})

where tag($n) = ‘number’ and tag($v) = ‘value’
P2 create pattern $P4 (/buy{$n, $v})

where tag($n) = ‘number’ and tag($v) = ‘value’ and $v < 100

Table 3. Test case—event detection expression

3= 3. WA RH—FHENTER

E /RS SR A X LR EAT
QL1 s1-pl, s2-p2*, s3-p3,54-p4* ¥x
Q1.2 s1-pl | (s2-p2*, s3-p3*) ¥
QL3 s1-pl, (s2-p2*, s3-p3)* ¥
Q2.1 s1-p1, s2-p2, s3-p3 $S1.$v > 900
Q2.2 s1-pl, s2-p2*, s3-p3 $S2.$v > 40
Q3.1 s1-pl, s2-p2, s1-p1, s3-p3 ¥
Q3.2 s1-pl, s2-p2, s1-p4, s3-p3 ¥
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Figure 5. Throughput comparison of before and
after decomposition optimization
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Figure 6. Response time comparison of before
and after decomposition optimization
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Figure 7. Throughput comparison of before and
after pattern merged optimization
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Figure 8. Response time comparison of before
and after pattern merged optimization
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Figure 9. Throughput comparison of before and af-
ter common pattern extracted optimization
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Figure 10. Response time comparison of before
and after common pattern extracted optimiza-
tion

B 10, 3EARIR BXAT 5 0 2 A (8]t EE E]

5. 58

AR DL AC 775 A 2 AT SR — B AR B E T A AR B R . A rh B B A
IR 7512 0T AR K R B A R AR R B B AT S B 2, R AU BRI AT IHS R 0 JF Bl
XA AR IS S bR B AR S 5, BORFEE B> T ARG IRE T . SKIRZ AR W], JEa AR
A5 T DL vy 2R 0 S I TR PR ek B, 4 2R 0 T 2T ]

DOI: 10.12677/sea.2018.72009 82 B TR S N


https://doi.org/10.12677/sea.2018.72009

i F

SE

(1]
(2]
(3]
(4]

(5]

(6]
[7]

(8]

(9]

Cugola, G. and Margara, A. (2012) Processing Flows of Information: From Data Stream to Complex Event Processing.
ACM Computing Surveys (CSUR), 44, 15. https://doi.org/10.1145/2187671.2187677

Luckham, D.C. (2002) The Power of Events: An Introduction to Complex Event Processing in Distributed Enterprise
Systems. Addison-Wesley Longman Publishing Co., Inc., United States.

Cugola, G. and Margara, A. (2012) Complex Event Processing with t-Rex. Journal of Systems and Software, 85,
1709-1728. https://doi.org/10.1016/].jss.2012.03.056

Cugola, G. and Margara, A. (2009) RACED: An Adaptive Middleware for Complex Event Detection. Proceedings of
the 8th International Workshop on Adaptive and Reflective Middleware, Urbana Champaign, 1 December 2009, Ar-
ticle No. 5.

Gyllstrom, D., Wu, E., Chae, H.J., et al. (2006) SASE: Complex Event Processing over Streams.
http://cidrdb.org/cidr2007/slides/p46-yanlei-diao.pdf
EIrME, BUHIRE, FLAEEN, %5 CEStream: —ME R FAMAIIE T[], THHENLELSE, 2017, 44(4): 140-143.

Wu, E., Diao, Y. and Rizvi, S. (2006) High-Performance Complex Event Processing over Streams. Proceedings of the
2006 ACM SIGMOD International Conference on Management of Data, Chicago, 27-29 June 2006, 407-418.
https://doi.org/10.1145/1142473.1142520

Agrawal, J., Diao, Y., Gyllstrom, D., et al. (2008) Efficient Pattern Matching over Event Streams. Proceedings of the
2008 ACM SIGMOD International Conference on Management of Data, Vancouver, Canada, 9-12 June 2008, 147-160.
https://doi.org/10.1145/1376616.1376634

Fi, ZEA, W, BB MR TR R R A H A B[], Bk, 2014, 25(11): 2715-2730.

[10] BREE. —FhE T IERUML QUL K R A ARG I T4 [D]: [l 2608 3. Jbat: Jbat kK2, 2016.

Hans i

KRR R BB R 7 2\
1. FTFFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

THIFIRHEESE: [ISSN], HAHITI ISSN: 2325-2286, R # i)

2. FTFFENPIE TR http://cnki.net/

FEM EBRSCERE P BN, RIASCE bR, R

AEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : sea@hanspub.org

DOI: 10.12677/s€a.2018.72009 83 B TR R


https://doi.org/10.12677/sea.2018.72009
https://doi.org/10.1145/2187671.2187677
https://doi.org/10.1016/j.jss.2012.03.056
http://cidrdb.org/cidr2007/slides/p46-yanlei-diao.pdf
https://doi.org/10.1145/1142473.1142520
https://doi.org/10.1145/1376616.1376634
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:sea@hanspub.org

	Research on Query Plan Generation and Optimization in Multi-Source Complex Event Detection
	Abstract
	Keywords
	多源复杂事件检测中查询计划生成与优化技术的研究
	摘  要
	关键词
	1. 引言
	2. 动机
	3. 优化方法
	3.1. 分布式查询优化
	3.2. 专用优化
	3.2.1. 模式合并
	3.2.2. 公共模式提取


	4. 实验结果与分析
	5. 结语
	参考文献

