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The Design of an Extended Complex Event Model based on Event
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Abstract

In recent through development of IOT owing to that mass stream data is being generated in

variety of application complex event processing technology is being watched with keen interest as a

technology to analyze this kind of real-time continuous data. However, the existing study related with

complex event processing only comes to an end at simple event processing based on low-level event

or comes to an end at service defect discovery with providing limited operator and so on.

Accordingly, there would be limitation to provide useful analysis information.

In this paper in

consideration of complex event along with aspect-oriented programming an extended complex event

model is provided, which is possible to provide more valuable and useful information. Specifically, we

extend the model to support hierarchical event structures and let the model recognize point—cuts of

aspect-oriented programming as events. We provide the event operators designed to specify the

events on instances and handle temporal relations of the instances. It is presented that syntax and

semantics of constructs in our event processing language including various and progressive event

operators, complex event pattern, etc. In addition, an event context mechanism is proposed to analyze

more delicate events. Finally, through application studies application possibility of this study would be

shown and merits of this event model would be present through comparison with other event model.

» Keyword: Complex Event, Event Processing, AOP, Event Specification, Event Context

[. Introduction

°]E1lei¥ AA 7529
ﬂO]EV} R R R\
= AZE AR L] F8Ade] F
o=H v glE HAHE Xﬂ%s}ﬂ A9
soll A&8A tf-g-8t e sk Ao
11. ojeigt ”ﬁoﬂﬁ 7]
Ao R BA ek, AE|ho e o} A7
7FsstAl dhs 71ER 55 oME iM(Complex
Event Processing)7} &< il gltH2, 3].
5% oHE Afe o] olE AxHE WA ojiE
& o R oEES] JFS EAE v = ARE A

L%i g S8l A o

¢

s,

[¢]

¢

SH= dAE Agste Ve 7MY 4ol He B
4] oMIEE 719 7 #AE o] EslA] Ao
E-z7A-38%(event-condition-action, ECA)TF2S
A T WHS AL = k. AR Ve &
A AtE e @9 oWEe 7
of 1231 AY, AlgHE oHIE ?ﬂ_/&z} Ag 5o
A2 AgE Ao X 9lo] ®Brh o] glal {83 &
ABE Ao A7 Ak
B mwdA s 58 oldlES HA TR (Aspect
7 1t ts A A
Eal Bt 7k 9l {8 vz

FEH
m =

-

(e}

o
I, - =
i)

P

|

(m
)
mﬁ_“ilmé

Oriented Programming: AOP)<

Z(situation detection)<

* First Author: Deuk-Kyu Kum, Corresponding Author: Deuk-Kyu Kum
*Deuk-Kyu Kum (dkkum@hanmail.net), Dept. of Information Technology, Yuhan University
* Received: 2017. 09. 25, Revised: 2017. 10. 11, Accepted: 2017. 10. 21.



110

Journal of The Korea Society of Computer and Information

Am

oo
4
2
2
O
HU
e F
re
—tJ
-y
_>L:
I
>
O
L
£l
_>|4_:‘
2
|
e
rtt.
224

re
dE e
o Mo oo

)
on @ Iy =

o

=

(m

{o,

N

1o
4l
)

i)

e 7413—& e 4 9w g o

ox
e
g
H
_?1‘
£
=,
[m
T,
iR
HE
=
=
°
Ao
[-40
[
T,
[
Ay
)
fitl
Y

Sa0
i
l_;l_z
oL
U
Ty
S o
o
I

e
it
(e ok
(A
N

= by
£
J et
off

]I,.,_{}l
2
E_l
i
Jft
2
m-r‘
=g
4 5
o

@ = o
o
oo
ox =
e
r]z& 2
o Mu
=
[ oX,
M o
1% rir
o fo
o
o M
E i)
=
lo,
T
I e
(m
= 2
X g
o B

Bl Lo
] bof
ol

Sl
rlo
o
dlo
3
N
5
1
ox
in
2
%0,
o
[N}
ol
=2,
>
rir

o s e e
o
o

Jo o
N
i)Y
i}
>
o
av)
o
[N
N
_°|l',
£l
=
p
re
-
it
>
it
QL

rlr i) iz
ww
o

o
=3
Il
2l
i
1o
il
L
N
N
K
o,

m
N
-
Q‘L
o,
=

>~ 1%
tjo

=

o
R
4

B

:‘_l‘

©

k3

£l

It

f

N

i oo O X |m
ol
o
&
N
N
ko
[
uE
fru
2
=
ol
il

4 ol
o M
)
a1
o
2,
X
rir

19 2 oo M =2 &

Mo w2
N
i)
ol
ol
[
o)
o
rlo
N

o N

ko

ol
ok,
H
ot
B
re
-
il
2
>
=
vl

[I. Preliminaries

1. Related works

1.1 CEP (Complex Event Processing)
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Fig. 1. Complex Event Processing Process

1.2 AOP (Aspect Oriented Programming)
AOP+ 1997\ Gregor Kiczales 5©] Zojsto] Aokgh =
2oy A R Eolth7]. Tr Y Y RS dZ
e Z2ag%(Batch Process Programming)ollA +24
22 38 (Structured Programming), AR A3 T2 17w
(Object Oriented Programming)o.= wHAs|gt} F+x24 =
il?ﬂmfﬂr AAA G 2P F4E ol &t QTAN
313 Q= WS ATl ARl o Al 2-Elo

"1 E]r—rJJ} ke =reS A K concern)Z TFEE = e
tl, AOPelX & #AANE 4 #AAKCore concern)$t 3t
AAAHCross—cutting concern)= #F3Hc}. :LF/] q sz
il?ﬂ”“’]‘)r AANA G 2o a) 2L 7 3
2 REsay] olglE 8 /‘]'60]"% o EV‘V\}E i
B ]a— P (Aspect) GHE B &

=

o

DA T2 g e

2~ 7H/\-]_/] &o] ETA=S
i(advme)i O]TOVJD} AR S o]

&o|(predicate) & ©]-§3t FH2 3

T8 5 7F2A(intercept) T~ A= AF

w2} 1 A& (granularity)o] @tz

& AOPe] T&o] T
9 S o] = ATHL g7) HlRE o]ES o] &3
| Fow Jojerh 2rafe] 8 F e sielo] e b
! ’\]Xd(before after, around)oﬂ upet Fab e

Fl'E ofo off 8 H ro N r1o
El

45 bRl B oME=R <
43}5% “5}J~, Sy el HHA 53 oHE ASS
e JEF 53} oES] Ao WS el gl
TS B} g oHlE BAE f4 AlkH oHIE Ag A~
E miAYF] 9v] #(Semantic Aspect) 2.2 5-&3}o] T}
T 3% AEE 7FsslES



The Design of an Extended Complex Event Model based on

Event Correlation using Aspect Oriented Programming 111

1.3 McGregor’ s Solution Manager Service[8]
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1.5 Wang’ s Event Stream Suppression Model[10]
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IIl. The Design of an Extended
Complex Event Model

1. Design criteria for complex event model
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The set of event types ZE is a finite set 2E = {E;, E>,

-, E,}, n = 0. An event type E is a tuple £ = (id, aq,
¢) where id is a unique identifier (event name) such
that VE, E; € ZE, i#j : Eiid # Ejid. and a =
{attr;, attr;, -, attr,}, n = 0, is a finite set of
attributes. and ¢ = {ei, e, ..., en}, n = 0, is a finite
set of event causality vector. An attribute attr is a tuple
attr = (id, type) where id is a unique identifier (attribute
name) such that VE € XE, Vattr, attry € E.attrs €
E.attrs, i#j : attriid = attriid and type is an attribute
type, type € {number, boolean, string, dateTime].

Fig. 2. The Formal Specification for Event type

3. Complex event processing rules
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Where([refrigerator-id] and
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5. Applying Event Operators
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}

F7H R ted oHEE A3 919
AutoRepairNotOccurWarningZ} dojubd 2o 105
A AR A G rEst= LS F71E 5

[e)
2

ol

'z

Complex InfrequentAutoRepairNotOccurWarning {
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Action Call(Message.SendAdminWarning(x))
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Complex FrequentSamePurchase {
Pattern (SEQ(Find as x, MoveToCart as y, Pay,
1min))
Where ([product_id] and @this-@prev <= 1min)

}
Complex
FrequentSamePurchaseMoreThanbWithin10Omin
{Pattern(COUNT (FrequentSamePurchase, “>=",
5, 10min))
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<SemanticAspect name="work shift">

<condition name="executeCondition"
type="tSourceCondition">
</initiator>
<location name="shop floor"/>
<role name="worker'"/>
<state name="production"/>

<condition name="completion"/>
</terminator>
</SemanticAspect>

<initiator event="shift transition">

<terminator event="shift transition">

Shop Floor

Production
Line

I

Station

!

Reader

Fig. 6. Semantic Aspect and Abstract hierarchy
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compressor for each model to assemble the refrigerator and 718 F A=A & 9l 5, 2 Aol e
compressor. (5)Check items such as cell size, shape, and A2 AEEA AT 5= 9 E Ay oo 3k ojHE A
distribution from the bubbles generated in the foam molding 0 . AT ° a al
process. If the quality is not appropriate, the refrigerator returns QQEQ] :rLXﬂ&'C"—] 6"}_' = H]O]H g):t 3 6%39] L% 6Oﬂ xég]
to operation (3). (6)Finally, wrap the package using the prepared Foj gl
packing lining.
. Complex TypeCheck
1. Scenario P P ¢
A8 AdEleE B g g el A e e e )
. N OR (COMPRESSOR01, COMPRESSOR02
HFE RFID g57|7F 2 ALk 2kle] 9 A]o] x| Where (I twpe] and A == NULL
T g T ==
A7 ol Folo] olEE SPdtin UL Aol S e o
CONTEXT work shift INTERVAL
FHE 13 2ok
S 7S 19 A0 Aesel B AN W= 10/ min)
_ _ }
2 ZEA~ dEE F383 Aol HzUA TaEAAs md
! = e @ el v R I RS I PR PRSI
L BPEL 2.0 58 53 2F 429l uEngine BPM ) - -
D51e Areste de) 5N S48 4 Ak e AU FAS 49
= & O L. - - -
N A H71sl7) S8 718 o]l EQ] WORKTIMEY QUALITY
i P ° = HE zo] g 9o RE zFolA oA 2 A7t
2. Specification of complex event o) 715l whet At a.elel el Al At
SEA O BAE 2~ o] HEH
b 4o At ool tete] $831 pel b Sue)  FOF WHE T SIS S S,
] = -
ey | i
w _allll & [ = & A B .k
o ‘@7‘ ~ | Body Assembly | Foamming || Condensation Assembly || Foaming 7‘@7’ Packaging | w
o A Check
7 Liners
Erenstall

Fig. 7. A business process model for Refrigerator produce process
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Complex QualityCheck {

Pattern (EACH SEQ (WORKTIME, QUALITY) )

Where ([person_id, station] INTERVAL
AUGUST )
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Complex ShipmentCheck {
Pattern ( EACH SEQ (TRUCK,
EXIT-READING (type != context. type)))
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Complex FrequentHalfOpen {
Pattern (SEQ(SynEvent as x,
as y, bsec))

Where (@this - @prev <= 10sec and x[“source”] =

y[“source”])

~ AckEvent, SynEvent

}

Complex DosSymptom {
Pattern (COUNT(FrequentHalfOpen , “>=", 10, 2min))
Action Call( Message.SendDOSWarning())

}
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