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An Event-Driven Service-Oriented Computing Platform
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Abstract  SOA implementations based upon Request/Response model have deficiency in tight-
coupled communication and poor cooperativity. Event-Driven Architecture (EDA) is one of the
choices for implementing loose coupled communication with minimum delay and for responding
rapidly and effectively to changing conditions, especially complex events derived from multiple
events. By introducing Event-Driven paradigm into Service-Oriented computing platform, we can
achieve loose couple communication and cooperativity. This paper presents a unified event-driven
framework with design in delicacy for high-performance SEDA-based event concurrency and event
algebra based event stream processing. To improve event stream processing performance, context
semantic and corresponding detection algorithm are also presented. Experiment results prove that
the framework is adapted to the dynamic large-scale distributed computing environment well and
will be used widely due to its loose coupled communication, cooperativity and high-performance

event stream processing and complex event processing properties.
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Ze B AT I ) b H R A T A0 i T 2 Ak A B
getSubEx pressionIndex(ex pression, i) & 8] #H K #
8 AT REAIFRERES EPHAITRE,
getSubEx pressionCount (ex pression) =k, 55 k T
Tk expression, MiRIEILE E' € P,RIJR T
FRRRAE A Bk DT R G0 iR B A
i fib R AR LA, S e TR AR B
SR context(E',v,) AL o, FEHES o F¥E
FEAf A B2 S SRR R S B S — A o R
TR AN A B 52 G F 4 S ). B R Uk AR A IR
FEARDCIR AR B A0 45 = 0 s L i ) A5 JL s AR 1Y
X LEfE QA% P B RAFAE AR [ SR &5 b SR D
B0y k. A o HTT ORAF IR G5 40 B 20 10 iy 320K
AW RSB S v R AF A R IE AR i 1E
FFSLA] ¢ Dy IFE] R RS Q T R i B
Ve ¥ Zeih ik 249241

ik L R,
. PROCEDURE detect_event Cex pression: String)
. VAR i, k, slength, qlength : integer;
. vs sy, Q: ETypes[]; Q': Etypes; . S: Timel ].
. BEGIN
. n=getSubEx pressionCount(ex pression)
. FOR i=1 to n
. E' = getSubEx pressionIndex(ex pressionsi)
. CASE E' OF
.[E'eP]: vv=EUg
10. [E*+E"].
11. CASE timestamp OF

. [start(x) <<start(v,)]: xi=w,

© [e) ~ (2] (@21 = w [N —

. Lstart(y) <<start(vy)]: yi=wv,
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217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

=V yi=eV (i =oAy=9) ]: v=¢
. Lstart(vy) <start(v,)]: v;=x,Pv,

. [OTHERS]: v =v,Dv,

. Si=S,.US, U {start(v,), start(v,))\{—1}

. LETIE]:

. CASE timestamp OF

. [start(o,)<<start(vy))]: v =,
. [OTHERS]: v, =,
.Si=S.US,

.[E"E”]:

Ld=¢

. REPEAT ¢ in Q U {x;}

IF end(e) = start(v,) Astart(e’) <start(e) THEN
e =e
IF ¢'#¢ THEN v, =v,@e ELSE v, =¢
Q=¢
Q=Q Ulz}
slength=1Ilength(S,)
qlength=length(Q;)
REPEAT slength™0 A qlength™0
tp=S,[slength]
e=Q;[glength]
IF end(e)<<tp THEN
Q'=Q U{e}
slength=slength—1
ELSE glength=qlength—1
Q=Q
IF start(x;)<<start(v,) THEN z;, =7,
S;=8.Ulstart(e) [e€ Q U{a ) \{—1}[E"; E* ]
(BT
=9
REPEAT e in Q U {x:}
IF end(e)<<start(w,) Astart(e)<start(e) THEN
¢ =e
. IF ¢’#¢ THEN v, =v,@¢" ELSE v, =¢
Q' =¢
. Q=Q U{x}
. slength=length(S,)
. qlength=length(Q;)
. REPEAT slength™0 A\ qlength™0
tp=S,[slength]
e=Q:[qlength]
IF end(e)<<tp THEN
Q'=Q" Ule
slength=slength—1
ELSE glength=qlength—1

58. Q=Q’

59. IF start(x;)<<start(v,) THEN x;, =7,

60. S;=S, U {start(e) [e€ Q U {x;} }\{—1}

61. [E" || E*].

62. ¢’ =¢

63. REPEAT ¢ in Q U{x/}

64. IF(start(e) =start(v,)) N (end(e) =
end(v,) N start(e’)<<start(e)) THEN e =e

65. IF ¢’£¢ THEN v, =v,(®¢’ ELSE v, =¢

66. Q' =¢

67. Q=Q U {x}

68. slength=length(S,)

69. glength=Llength(Q;)

70. REPEAT slength>>0 A\ glength™0

71.  tp=S,[slength]

72.  e=Q[qlength]

73. IF end(e)<<tp THEN

74, Q'=Q" Ule}

75. slength=slength—1
76. ELSE glength=qlength—1
77.Q=Q

78. IF start(x;)<<start(v.) THEN x;,=wv,

79. S;=S, U {start(e) [e€ QU {z;} }\{—1}

80. [E**]:

81. vi=v, Uyi; x;=mw

82. S,=S,US,; S.=S,

83. [E"—E”]:

84. CASE timestamp OF

85. [t;<<start(wv,)]: t;=start(v,)

86. [ t;<<start(v,)]: v;=mw0,

87. [OTHERS]: vi=¢

88. S, =S,

89. LE*N1: v; =funcSelection(x; sv.) sx; =v;3S; =S,

90. LE*¢ v, =funcAgregation(x; sv,) sx; =v,;S; =S,

91. [E,"]:

92. CASE timestamp OF

93. [(end(v,) —start(v,))<t]: vi=wv,; S;=S,

94. [OTHERS]: vi=¢; S;=¢

95. ENDFOR

96. END
S.4. 1 IS A

FAFR I N ZE B A 1) E o i 1Rk X
I BT S SO AT R . AR A B RS Bl i ] g
e s, Hoh % 42 (AB) fJE & (A || B) AT B AR
JU A - CA 5 B) B 45 451 e #5446 00 v 25 —
ANIEFR AT | Q| +1 W2 A BB PAT IR ECH
‘Qi ‘ +1+ ‘ Sy ‘ 9%55@%@@1@5\1?% O( ‘ S; | c)s
Horh OCo) @ R B I 1] 2 2% 2. 7T UIEW] , [ Q
[Si |3 | Sy [H/N T Reo BRI AS I 530 5 1 I 1) 52 2% B2 Oy

b
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(eventlD varchar (4), timestamp long, attackIP
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br )i e A = Bl a A = L ARG P R L O
20 B0 I SR AT AR B Y i2 4T Smin )5
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i
e g5 15 6 A0
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NN
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Background

Many Request/Response based SOA implementations
lack flexibility for communication and rapid response for
changing conditions. Event-Driven Architecture (EDA) is the
choice for implementing multistage processes that deliver in-
formation with minimum delay and for responding rapidly and
effectively to changing conditions, especially complex events
derived from multiple events.

To get a high-performance event-driven computing plat-
form for event concurrency and complex event processing, a
unified framework for event processing, a concurrency man-
agement service and event correlation service including an ex-
pressive event language and a rapid detection mechanism on
top should be designed with delicacy. Unfortunately the ex-
pressiveness of event language and scalability of framework is
contradicting. Reactive systems, event notification systems
and system monitoring applications have much appropriate

solutions for separate aspects but lack a unified framework.

work for intrusion detection//Proceedings of the IFIP WG
International Conference on Formal Techniques for Net-
worked and Distributed Systems (FORTE). Madrid, Spain,
2004 359-376

WU Quan-Yuan, born in 1941, professor, Ph. D. su-
pervisor. His research interests include distributed compu-

ting, artificial intelligence.

Complex event can be application’s logic, like popular event
notification systems’ suggest. Systems capable of processing
complex events over stream in common use expressive declar-
ative languages to model complex events and get them detec-
ted using Petri-Nets or automata based mechanism, some of
which initiate auxiliary mechanisms to reduce event instances
during event correlation, but their focus is to satisfy applica-
tions’ semantic, rather to get high-performance event stream
processing. Data stream management systems are used for
processing data of high arrival rate, but they lack capability
to process time-series data in efficiency. This paper presents
a unified framework to get high performance by a SEDA
based model for processing event concurrency, a context poli-
cy based event algebra with well defined algebra properties
for processing complex events over stream. The authors jus-

tify performance by experiment results.



