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CEStream: A Complex Event Stream Processing Language
WANG Yi-xiong! LIAO Hu-sheng? KONG Xiang-xuan! GAO Hong-yu' SU Hang!
(College of Computer Science, Beijing University of Technology, Beijing 100124, China)!
(School of Software Engineering, Beijing University of Technology, Beijing 100124, China)?

Abstract Complex event processing is one of the core technologies of stream processing platform which supports big
data processing. A new style event stream processing language, named CEStream, supports complex event processing in
distributed environment. This language takes hierarchical data as data model, such as XML, and also provides a feature
for complex event detecting, which is named regular tree pattern matching. This feature supports structural connection
and regular expression matching. Moreover, aiming at distributed multi-sources event stream, CEStreamn provides another
feature that matches each pattern matching result once again by regular expression which describes time sequence for
each result. This feature supports the demand of multi-sources composite complex event detecting,and has good ability
of event processing. To implement CEStream language, a process engine system was developed based on stream data
processing cluster and remote querying agent. This system provides a feature which uses remote querying agent to de-
tect events by regular tree pattern,and provides another feature which uses stream processing cluster to process multi-
sources composite complex events. It”s demonstrated by experiments that this system has implemented CEStream lan-
guage, has effectively made constraint on communication flows between each node in cluster, has capitalized on ability of
cluster computing,and it supports the demand of comprehensive performance.
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(Dcreate pattern $ tp (/temp{ $ v, $t}) where tag( $ v) ="“value’ and tag
($)="“time’ and $ v>>80;
(2)in $ts “http.//temperature, org/stream/” ;
(Dout $s0;
(4) create stream $s0 {(alert({time( $ts. $1)/>)/>} from ( $ts match
$ tp) * where count( $ tp)>>3 within time(30)
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(1)create pattern $ pl (/loginerr{ $ n, $t}) where tag( $1) =*time’ and
tag( $ n) ="*name’;

(2)create pattern $p2 (/login{ $n, $1}) where tag( $ )= "*time’ and tag
($1n)="*name’;

(3)create pattern $p3 (/change{ $n, $t}) where tag( $t) = “time’ and
tag( $ n) = “name’;

(4)create pattern $ p4 (/transfer{ $n, $t}) where tag( $ t) ="time and tag
($n)="*name’;

(5)create pattern $p5 (/pay{ $n, $t}) where tag( $1) =“time’ and tag
($m)="‘name’;

(6) create pattern 3 p6 (/account{ $n, $t}) where tag( $t) =*time’ and
tag( $ n) ="*name’;

(7in $s1 ‘http://account, org/loginerr/stream/” ;

(8)in $s2 “http://account. org/login/stream/’;

(9in $s3 “http: //account. org/change/stream/” 3

(10)in $s4 “http://account, org/transfer/stream/”’ ;

(11)in $s5 “http://account. org/pay/stream/’ ;

(12)out $ 04

(13) create stream $s6 {{account ({name( $s2, $n)/), {time ( $s2.
$©/>)/>} from ($ sl match $pl) , $ s2 match $p2, $s3 match
$p3join $sl. $n, $s2. $n, $3. $n where count( $pl) =0 or
count( $ p1)>>2 within time(60);

(14) create stream $s0 {{alert (< name ( $s6. $n)/), (time ( $ 6.
$1)/>)/>} from $s6 match $p6,( $s4 match $pd | $5 match
$p5) * join $36. $n, $s4. $n, $55. $n where count( $ p4)>0 or
count({ $ p5) >0 within time(60);
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