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A XML-Based Composite Event Model and Its Subscription Language
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Abstract  Content-based Pub/Sub system is gaining increasing popularity due to its loose cou-
pling and scalable integration capability in the aspects of building large-scale software integra-
tions. Unlike in the traditional address-based unicast or multicast, its core problem is how to
match events by predicates on the contents of events. Currently, mostly existing approaches
mainly limit at the “one-to-one” event matching and its matching predicates are composed of the
conjunction and disjunction of non-semantic constraints. In fact, the composite event matching is
required in many scenarios, typically including “one-to-many” or “many-to-one” matching. This
kind of event matching enables application components to express more interest about the occur-
rence of complex patterns of events. A XML-based composite event model that consists of the
temporal logical model and the event composite pattern is presented in the paper. The temporal
logical model describes the temporal relations of events in distributed environments; the event
composite pattern describes the different triggering and transferring patterns appearing the differ-
ent application scenarios. Based on the composite event model, a subscription language called
EXML-QL is introduced by adding the block-variables and the temporal logical operators in
XML-QL language to support XML-based composite event patterns. Finally, according to the
peculiarities of the subscription language, a composite event matching algorithm is presented and

analyzed.
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Ay TR 0 R 1A S I e P B 1 2 DE Y
. PCRC Sk iR an R .

i AT
O e,
B ODDNEL
RS
BrOnnEEs

Bl 7 XML F UL g % 5] 451

k1. Match-XMLEvent (D.MT. NC).

WA DEFH AN XML $FF MT £0E &4 K7,
NC FR TG E W S bk

s R %55 XML S 0F D VS g Hes 1 4 4

1. Initialize R to be empty, DN[i], i=0, flag={alse
//DN[]%m~ XML H TR 4 R4 R4l i i
[/ BRARE S flag AR ETTRAFRERRIIRE

2. Repeat

3. en=DN[i++]

4. flag=Search(MT, en)

5. if(flag="{alse) then goto 3
6. else
7. temp= NC.nextnode(en)
8. if(temp=null) then
9. insert Block-id into R //VUC g i 3y, ¥ B AF &
//id AR
10. else if (MatchElementName(temp, NC,DN) =
false) then goto 3
//MatchElement Name() K JG 2 44 i UG it
11. else if (CompareHRN (temp, NC,D) = false)
then goto 3 //JCEJZIRILEL
12. else if (ComparePredicate(temp) = true)
then goto 7 //14 18] IL g
13. else goto 3

14. Until(D has been completely parsed)

15. return R
4.2 HMEFEHHAE

XFFAL & P 2 ) WHERE /4], 3847144
AR A A I A 8 R R A5
Kl 8 R, B — M AETE A &L TR B A WA~ A
JERT—AN B AR IC N B R ERAVE R A A B
th“true” sl “false”, o & 1 fill & XML 4 5 4 1
XML SF. e Ah 6 T84T FRATE & 2 )
VA B 0 4 9 S50 1 SCRLN . T T4
—ANTE"“Recent” Z 54k bR SCHUIN T Ay A3 56 147
S FA 7 I A P e k.

e;/CONSTRUCT

K8 el

TE“Recent” Z ¥4k - F SCHLI R /Y
G e Ak,

Lo X 20 & o i A i A S 1R 9P — Al ST i
AGIF% List_e,

2. if Ce; is arrived)

3. if node is “HEECE 47

Hik 2.
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4. if e; is left_event //left_event Fin bt B PRAVELT BY ;H\:EP sm jﬂﬁ*ﬁ*ﬁﬁiﬁ%ﬁ%@%ﬂg/l\ﬁ’n HEI
/) FEA A A B 5 RIWEE .

S. add e; to List_e;
6. if e; is right_event //right_event Fe/NBt FHAVERTH)

/A A F A
7. if Ce;q in List_ e; 1) and (e;_t*<e; 1 _t' <e;_t")
8. Pass (e;se; ) to the parent_node

9. else delete ¢; in List_e;

10. if node is “ZZHEEM";

11.  Pass ¢ to the parent_node.
4.3 ME XML EH#

FEF GBI A XML g5 Jy 1, 3477 3 2R
FBUAE 89 XML- QL fif ¥ 4 - A T Ak 3.

(D #:4 EXML-QL ik 8 XML-QL #£ik;

(2) K¢ BT Be (49 ¢ HAT G 52 45 12 48 0 E i He A2
AR B 44 19 XML SO A XML-QL i #r 4% 5

(3) i1 XML-QL fi# Hr & A= BB 19 iy it XML
HAF.

Ko g5 5185 by EXML-QL B i 5 % B
7 XML-QL.

WHERE (person)
(name){/>YELEMENT_AS $n
(personnumber) $pn(/)

(/>IN "P.xml"
(orderpay)
(pay) finished (/)
(deliver)ok(/)
(pny $ pnl/>
(/>IN "T.xml"
CONSTRUCT (result) (pn) $pn</) $nl/>

K9 —4 EXML-QL 5 XML-QL % ) il +

4.4 HEHWMEXR

E = 4 DT S B B AT LAE 3 18 A D R 5 R
JIT 7 [8) A 0 38 49 A KOk TR0 5 9 1 i ) AR 2
BRELEEGAN TR T R PATH R TR B2
YA D PE 3 8] 19 ) o T8 FB I TA] ) RLA O o2 [ 58
o IR A VRS XML S5 44 Fir 4 #& /Y 15 8] 1F B T F
D 9] 0 A B A B . L, 2 D R ) 2
7 s R0 R /0N 1Y bR B [ B A R R E i AL XML
R Y R B A TR B B A XML 25 5 50A [R] B e
T B 1] IR 4 5 UC iE— A XML =54 iy 46 2% f) b 1] B
EERIR R BT RN T oo Z W S5 &
K Y AR T RN s A5G S s S
CORRUEPRAZRES S HILHE XML FH 4 FT 46 5%
(RN R) 5 R e S DC BT T AR A B (). T
Heas g R MR £R . 2 LM BA M E A
W T HAARES SIA C(HO<K|S+mn—1)|t,

18 B 7 32 45 0 2 B B o 2 A 1 8 H A5 TR
J 18 8 28k 2 T 4 1 B R R AE AT R BCE L AR
FOELHEB A S THEARTSEA. BT
“Recent” LI 2 £ VF 45 A1 & 1 o — S804k R 3C
U] 7T At R0 Ay = U O L E S A
(BN 22 25 A — AP HO 8 R 4, FRATT AT DA 363
B TS RE A IR OE T R TS B . 3
N = B T 8 H e O 78 B A TS K 8 T 3
FEMTETR] L E (G 7R H 58 — A = 1 & T 3 A 1 1)
6], A4 E(G)<<kNz, i k g% .

H i, #1178 CUP 2. 8GHz.512MB RAM [ 3%
W PC ML, SR Java(JDK1. 3) #E vy T — AN HLER
Bi BT I R A DU R 3R L DG i R 4 B DL
GRS B B ECR Z . X T UL R R R
TR 1T B 1% F EXML-QL fy B 7 2 i R ik X H
A B — A IR A7 AR I R A 1 — A
XML fy B 44 [ 3k 500 AN3T 1 L 75 2] 1000 4~
Berg &Ll F 500 4~ Hr A XML 3 4 45 ) T i, 3%
500 N4 A R TRL A 10 41 XML % A R
JSG s FE e, T AR UG B 2% R Y i A SR Dl 200 AR A
BEML 7 2 A XML FH0F, Hag il gh B an sk 1 pioR.
AT DL UG 3R 5 (5 B A 58 05 T 2% D) AE 6
b % i A B R RS DL C 3R (37 Jhy G E B 2 ) A4
OB,

F1 EEEXBHER

FAFRCA VC BB ()
100 3
200 7
300 9
400 14
500 21

5 MEXI{ELLE

H A 72 2% F P25 9 Pub/Sub J5 1 » 58 4 5% Wi ()
F G445 Gryphon, Siena il Elvin, £ 28 R 5t %
PR 2 k46 X 51T B iE 5 B AR AL, A Ay
IR R TR — B TR LR A SR S G e R
R kY. Gryphon (1T B 15 & R B &
“HYRR VXS E T RKITE F R APk, Sie-
na T TR SRR SR 57 R R 5 HETEAR B
S AR R RE S SRVFEA R S h S I &R
Elvin /8 F§ BDD(Binary Decision Diagram) Jj %,
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HAERMRIBRE ST I HSCHF A 745 B 48 S8
“ECORRGERCA 2 R T XML H
i Pub/Sub &% FE A XFilter™ | YFilter!™ . XT-
riel” Fil WebFilter'™ , 3% #6 2 45 W ff 4] #b Ui ) )& T
5K R U, e AT T ) ) TR Internet R AR )
XML {5 &+ & XPath /5 XML B #1516 5
S TR FRRL EE AN 2 35 RE ) J7 TN T T OB AN A
(word-bag) 1 fi5 & R HUJr ¥ A S XML-QL 55
B XPath AL Fpxf 24> XML SO &2 & #4E, A
TR XML SC Y 9 A4 k. XFilter, YFilter, XTrie
1 WebFilter 7E#; R B 10 & A 7 &, XTrie ¥
FHA—F T 7R k48 XPath i54], 5 FF
Al 7V X R 5 i AL0E A T XPath i
HoAKIE S XML-QL i 5. YFilter R4 XPath
S A E L, 24 XPath 154 fF AR A A9 o0 E
B IR —A 5 X T Pub/Sub R4, AN AT
A A R T 2 07 L AR 2V B E S P AR TR AR
[T R ML A m . R BCA R 5. 54RO Ir i
AR L o A SO ) B2 o 10 B0 454 15 XPath 7 4] %1
P 25 M RN AL AN ) 18 R AR AR SCrp 4P — A B
TEIRRMRIIE, AVFE XN 2Ry EHE . LA HE
1 A )RR 5 e Ah A B HUJE X XML SCRS i
HERTEHE  BAT WY TR T 0 TN 2 8 25 IS A 3 B 1Y)
XML 344,

XF TG I 2 8 R B 5E 2 4 R e 32 34
3 FE AU 0 SAMOS B4 PE A 1] Petri Nets 467
EEEM LRI AT hME A SRR
FeBds. SCERLO It 7 —FFR A Snoop M1 H X
R 52 2 O I 8] 22 35 L 4 IR JE 25 4 Ok B i 52 5
PR R, H AT, X Pub/Sub & 48 1 52 & 5 4 )
Fr 2 B A R F T 80 SCRRC 1T T ik 1 72 43 A B0
BN E G R SASCAH G B T E TR
A FRBE N 19 26 55 10 K00 0 0 I 43 A1 45 4 1 F 5
I H BN RS RE E A8, A SOE
e 525 A X R T TR

6 BRERH—THITITIE

TEFATF AR G - XML B & 28 10 73 A 8 04
ARG M5 B A2 e bp . B T N AL T ] XML i
Pub/Sub Z 48047 %0 B R G ML 3ok A AN [
FEER XML 5 8824t 7 arfr s pLdl ., 5 e 4
JHR TR AR EE » FLAT BN T B 6 TR KL R Y
ISR AR AT L B R G ) XML R4 B H

B BRAF 19 F R 48 T2 SR AR T e B — S {F DL J7
WL BIBTTE - B Z 00 52 AR 2 JEAT B i 5 (Y At
FE. AT R Z AR AR SO Y —Fh T XML SRR 52
BRI RET R L Y 2 AR A TR
OrAIREL T BRI P2 R B A RGE R
TR G R A SR XML SR 70
5 RAG . TEIEER b 5 A YR B 2
PEAFY™ I XML-QL i 5 13 2 i 1) XML 952 &
PRiT I 5 EXML-QL. SR Wk £ 2 4~ A
XML =5 144 8 i i 87 19 XML 3 0 1) 52 % DU i #
V. B Ja AR VT P55 I 25 M RR A B 3 T SR A IS
PC A3 325 3 i LA 23 BT 45 363

TE R — 22 09 TAR A FAT 18 B R e X XML-
QL it 5wyt — 2 i b . WF 56 XPath i55
REHIE T XML-QL & 5 A E R IT &R
IKBE ST LA BT AE VT B i 55 A 8 IR0 e i i
E— 2l B B K
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Background

The issue discussed in the paper belongs to integration
middleware in the area of software integration. The paper
presents a XML-based composite event model and its sub-
scription language to extend the traditional “one-to-one” sin-
gle event matching to “many-to-one” or “one-to-many”
composite event matching. The XMIL-based composite event
model includes the temporal logical model and the event com-
posite pattern that induces some typical event composite pat-
terns and presents the some temporal logical relation between
events. The composite event subscription language is intro-
duced by adding the block-variables and the temporal logical
operators in XML-QL language to support XML-based com-
posite event patterns. Based on the both, the composite
event problem in Pub/Sub systems can be further resolved.

Compare with the paper, the existing Pub/Sub systems
focus on the “one-to-one” single event matching pattern, not
composite event patterns. Furthermore. the events usually a-
dopt the single semantic constraint sets, not XML-format.
For example. based on supporting the single event matching.
Siena tries to uses the “pattern” concept to define relations
between different events. In the aspects of XML, XFilter
adopts XPath as subscription languages to performing effi-

cient filtering of XML documents for large-scale information

dissemination systems, but XPath has not ability to construct
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new XML document and does not contain the time concept so
no way to support the composite event subscriptions. The re-
search in the paper is beneficial to promote the progress of
Pub/Sub systems, especially as a integration middleware.
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on the middleware platform supporting the running of net-
component under Internet, and researches the common and
basic services needed by net-component, such as platform
model, framework and prototype. In the past years, the au-
thors have researched and developed Web Application Server,
Data Integration Middleware, Workflow, Transaction Moni-
tor, Information Portal, and so on. As the important part of
the fifth sub-project, the research of the paper can be regar-
ded as an intelligent routing mechanism between net-compo-
nents and ultimately builds a milddleware-based integration

and collaboration model and method.



