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Active Rule Language for XML Document Management

Jeong Hee Hwang'- Keun Ho Ryu'

ABSTRACT

XML is the standard for storing and exchanging information on the Web. As the applications of XML become more widespread, the works
on rule-based technology are rapidly going on to support reactive functionality on the XML documents and the XML repositories. Active rules
consist of event-condition-action, which automatically perform actions in response to status change of database. Therefore the feature of active
rule satisfies the new needs in XML setting. In this paper, we propose not only a XML based active rule language to manage XML document
automatically, but also an active rule analysis method to guarantee rule termination. Finally, we demonstrate some examples of active rule
defined by the proposed rule language, and also verify the efficiency of our analysis method by comparing with another method.
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<event> insert (//cd) </event>
<condition> for $a in // cd
i where $a= $new and

$a/price < 20 and
contains($a/author, “Milli Vanilli")

</condition>

<action>

<SOAP-ENV : Envelope>

<SOAP-ENV : Body>
<m : Notify xmlns : m = “http:// 131.175.16.105/methods”>
</action>
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on INSERT documents(‘s.xml’)/sales/day/store/product
if TRUE
do DELETE store[@id = @delta/./@id])
BELOW document(‘p.xml')/products/
product[@id = $delta/@id] ;
INSERT <store id = ‘{$delta/../@id}">
BELOW document(‘p.xml’)/products/

product|@id = $delta/@id] AFTER TRUE
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CREATE RULE Personalize
PRIORITY : 0
EVENT : <xsl : variable name = “U" select = “User”>
<rule : login select = “$UG"/>
CONII_ACT : <xsl : template match = “$U"/>
<xsl : variable name = “age_user” select = “$U/age”/>
<xsl : choose>
<xsl : when test = “$age_user & 1t : = 27">
<xsl @ include href = “junior.xs!”/>
</xsl : when>
<xsl : when test = “$age_user
27 and age_user & It ; 557>
<xsl : include href = “standard.xsl"/>
</xsl : when>
<xs! : otherwise>
<xsl @ include href = “senior.xs!"/>
</xsl : otherwise>
</xsl : choose>
</xsl : template>
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CREATE TRIGGER <rule_name>

{<temporal event>}

<event action time> <event_action> <XML_path> ON

<xml_name>

[REFERENCING {OLD, NEW} AS <identifier>}

[FOR {EACH-VALUE | SET-VALUE ]}

WHEN <condition containing predicate>

DO <action>{<action_position>}<element name> UNDER
<XML_path> ON <xml_name>

<temporal event> = <absolute time event> |
<pertodic time event>
<absolute time event> = AT <time point>
<periodic time event> = EVERY {<time amount> |
<time point>}
[(DURING <time interval>}
<event action time> = BEFORE | AFTER
<event_action> '= INSERT | DELETE | UPDATE
<condition> = XQuery | BOOLEAN
<action> = INSERT | DELETE | UPDATE
<action_position> = FRONT | END
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<bookinventory>
<nation>
<America>
<booktitle> Oh, Pioneers! </booktitle>
</America>
<English>
<booktitle> Great Expectations </booktitle>
</English>
</nation>
<book>
<title> Great Expectations </title>
<author>
<name> Charles Dickens </name>
<horn> 1812 </born>
<died> 1879 </died>
<nationality> English </nationality>
</author>
<count> 10 </count>
</book>
<book>
<title> Oh, Pioneers! </title>
<author>
<name> Willa Cather </name>
<born> 1873 </born>
<died> 1947 </died>
: <nationality> American </nationality>
</author>
<count> 5 </count>
</book>

L </bookinventory>
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CREATE TRIGGER bookinventory_update

AFTER UPDATE bookinventory/book/count ON bockinventory.xml
WHEN $<count> = 0 and

DO DELETE bookinventory/book
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CREATE TRIGGER book_delete

BEFORE DELETE bookinventory/book ON bookinventory.xml
WHEN [$any$ booktitle = $<title>]

DO DELETE <booktitle>
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CREATE TRIGGER bookinventory_insert

BEFORE INSERT bookinventory/hook ON bookinventory.xml
WHEN $<nationality> = “American”

DO INSERT <hooktitle> UNDER bookinventory/nation/American

(3 2)

CREATE TRIGGER bookinventory_insert

BEFORE INSERT bookinventory/book ON bookinventory.xml
WHEN $<nationality> = “English”

DO INSERT <hooktitle> UNDER bookinventory/nation/English
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CREATE TRIGGER bookinventory_insert

BEFORE INSERT bookinventory/book ON bookinventory.xml
WHEN $<nationality> = “English | America”

DO INSERT <booktitle> UNDER

bookinventory/nation/$<nationality >
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E : [BEFOREIAFTER] INSERT XML _path(E)
ON XML _name
C : WHEN trigger_condition(XML_path(C))
A : DO INSERT <element> UNDER XML _path(A)

SERIEEEREE

Pe = AHA A x2d9 FAAE XML_path(E)9] 3
9 deldEs ézfé}é}l— A3
Pc = 27 Ao %3g FA4732 XML_path(C)9) 3}
9 AYWEES X AT
Re(Pa) = 2 Ao 38 #4242 XML _path(A)l
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TR(ri, rj) = {ri, rj € R | Re(Pa(ri)) N Pelrj) * ¢}
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AR(ri, rj)) = {ri, rj € R{ (Re(Pa(ri) N Pelrj) = ¢)
N Trans-into(r;Ce = True) * ¢}

7+H re 271 #H71e) #HCondition Evaluation)2 r.Cel
2 E7)3t el W9 ={True, Falseloltl 123 Trans-
intoe 7Y 24 & WA= FEE TE

(Ao 3] rig] 23 Aoz rjo 27 @& 73oz W
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DR(ri, rj) = {ri, rj € R | (Re(Pa(ri)) N Pclrj) * ¢)
N Trans-into(r;Ce = False) * 4}
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CREATE TRIGGER book_insert

BEFORE INSERT bookstore/book ON hookinventory.xml
WHEN [$any$bookinventory/book/title = $<title>)

DO UPDATE NEW.count = OLD.count + NEW.count

T4 128 AR FaE e 74

CREATE TRIGGER count_update
AFTER UPDATE hookstore/book/count ON hookinventory.xmi
WHEN count = 0

DO DELETE bookinventory/book

T2 i & 2% (g9 3l 98 F3 rie z2x9
& 129 279 F%®H F23¥ bookstore/book/count®]
EAsh A r1e] ZACAE countd] #E& FUHAIIL
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A7t EASA we 9 dge Fuaty 2ge.

e Triggering Step

fetch rules related in rulebase

search TR(rilai] = rilej))

generation trigger graph

if non-execution rule € cycle CR
delete CR

if not exist cycle then
stop

else execute deactivation step.

® Deactivation Step

search DR(rilai] = rjlcj])

generation deactivation graph

if deactivation relation C cycle CR
delete false cycle CR

if not exist cycle then
stop

else request rule redesign to user
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<bookstore.xml> : Fobd HAE rE &S EFse FA
o},
<bookstore>
<fiction_book>

<title> Seven </title>

<num> 20 </num>

<input_date> 2001-10-1 </input_date>
<title> Rainbow </title>

<num> 15 </num>

<input_date> 2001-10~7 </input_date>
<title> Rose </title>

</ fiction_book>
<nonﬁctlon_book>

</n0nﬁct10n book>
</bookstore>

<fiction_book.xml> : 24 Fo] #3 HRE ¥ u e FAolth
<fiction_book>
<title> Seven </title>
<author>
<first_name> Ju </first_name>

<last_name> Suk </last_name>

<birthdate> 1950-4-3 </hirthdate>

<nationality> America </nationality>
</author>

<issue_year> 2001 </issue_year>

<serial> 1-111-1 </serial>

<count> 20 </count>
</fiction_book>

A A AN M2E HE Frfidte] & Aurt F
73S M A 22 E(bookstorexmlo] @& Ao Y&
(fiction_book xml)}& Z7bsHe 5% FHE the g} gt

CREATE TRIGGER book_insert

AFTER INSERT bookstore/fiction_book/title ON bookstore.xml
WHEN $<num> > 0

DO INSERT fiction_book/title ON fiction_book.xml

Al A bookstore/fiction_book/titlee] A¢)& &9 o
E

YUEE Tt title A HE et Adglo] o] Foiz
3\% oujgty, XM E F7tE Ao i WE&E fic-
tion_book.xml #A¢ F7}t}.
t}2 o <book_orderxmi>t ¥ FE g9 FE Y

£ 72 U FAolrh

<book_order>
<book_order_list>
<book_order_id> A10001 </book_order_id>

<book_order_id> B22110 </book_order_id>
</book_order_list>
<book_order_contents>
<book_order_id> A10001 </book_order_id>
<book_title> Seven </book_title>
<num> 2 </num>
<date> 2002-5-5 </date>
<name> Hwang Jeong Hee </name>
<address> Cheong Ju Chungbuk University </address>
<phone>
<area_code> 043 </area_code>
<phone_number> 267-2252 </phone_number>
</phone>
</book_order_contents>

<book_order_contents>
<book_order_id> B22110 </book_order_id>
<book_title> Science </book_title>
<num> 1 </num>
<date> 2002-5-10 </date>
<name> Hwang Jeong Hee </name>
<address> Cheong Ju Chungbuk University </address>
<phone>
<area_code> 043 </area_code>
<phone_number> 267-2252 </phone_number>
</phone>
</book_order_contents>>
</book_order>
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CREATE TRIGGER book_order_insert

AFTER INSERT book_order/book_order _list/book_order_id ON
book_order.xml

WHEN TRUE

DO INSERT book_order_contents UNDER book_order
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CREATE TRIGGER book_order
BEFORE INSERT book_order/book_order_contents ON
book_order.xml
WHEN [$any$ name = $<name>] and
[$any$ address = $<address>]
DO INSERT FRONT book_order_id, book_title, num, date

Z7o)A $<name>, $<address>= A2 AYHE <book_

order_contents> FYHES] 3¢ AYHAE gE or|atn
olu] £A8tE <name>, <address> JEHE}S] HlWE

3 Y A i FE AR} ofv EAEE FE
Fged. gt z2xeAE 279 HElE oA
5d 12749 <book order contents> A= FHe| H
WE, & FEHI, do|g, 7% eHXE T2 4R
744 ol F7}8l7] $18te] <FRONT>E Ab&3ldon,
o] 3ol 28l book orderxmiolr EAF Ao H F&
U8 T3 e MAEHE AdYHUE <book_order_con-
tents>9] Azt & g
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<book_order_contents> W
<book_order_id> B22110 </hook_order_id>
<book_title> Science </book_title>
<num> 1 </num>
<date> 2002-5-10 </date>
<book_order_id> A10001 </book_order_id>
<book_title> Seven </book_title>
<num> 2 </num>
<date> 2002-5-5 </date>
<name> Hwang Jeong Hee </name>
<address> Cheong Ju Chungbuk University </address>
<phone>
<area_code> 043 </area_code>
<phone_number> 267-2252 </phone_number>>

</phone>
</book_order_contents>
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rule 1 : on INSERT/a /* rule 2 : on DELETE /a/*
if /a/b and a/c if TRUE
do DELETE b do INSERT <c¢/>
BELOW /a BELOW /a
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Iteration cl c2 Schedule
1 Unknown True [a1]
2 False True [a2]
3 False True [1]

(33 4 nel =7 A ol

Iteration cl c?2 Schedule
1 Unknown True [a2]
2 Unknown True [a?2]
3 False True (a2
4 False True i1
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