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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
autornatically, 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
where $a= $new and
$a/price < 20 and
contains($a/author, “Milli Vanilli™)
</condition>
<action>
<SOAP-ENV : Envelope>

<SOAP-ENV : Body>
<m ' Notify xmins : 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 storef@id = @delta /./@id))
BELOW document(‘p.xml }/products/
product{@id = $delta/@id] ;
INSERT <store id = {$delta/./@id}'>
BELOW document(‘p.xml'}/products/
product[@id = $delta/@id] AFTER TRUE
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(CREATE RULE Personalize
PRIORITY : 0
EVENT : <xsl : variable name = “U” select = “User”>
<rule : login select = “$U"/>
COND_ACT : <xsl : template match = “$U"/>
<xs| : variable name = “age_user” select = “$U/age"/>
<xsl : choose>
<xsl : when test = “$age_user & It : = 27>
<xsl : include href = “junior.xsl"/>
</xs] : when>
<xsl : when test = “$age_user
27 and age_user & 1 ; 55">
<xsl : include href = “standard.xsl"/>
</xsl : when>
<xsl : otherwise>
<xsl : include href = “senior.xsl”/>
</xsl : otherwise>
</%sl : choose>
<fxsl : 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 contuining predicate>

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

<temporal event> = <absolute time event> |
<periodic 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>
<booltitle> Oh, Pioneers! </booktitle>
</America>
<English>
<hooktitle> Great Expectations </hooktitle>
</English>
</nation>
<book>
<title> Great Expectations </title>
<author>
<name>> Charles Dickens </name>
<born> 1812 </borm>
<died> 1879 </died>
<nationality> English </nationality>
</author>
<count> 10 </count>
</book>
<book>>
<title> Ch, Pioneers! </title>
<author>
<name> Willa Cather </name>
<born> 1873 </born>
<died> 1M7 </died>
<nationality> American </nationality>
</author>
<count™> 5 <feount>
</book>
</hockinventory>
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CREATE TRIGGER book_delete
BEFORE DELETE bookinventory/book ON bookinventory.xml
WHEN [$any$ booktitle = $<title>]

DO DELETE <booktitle>

CREATE TRIGGER bookinventory_update
AFTER UPDATE hookinventory/book/count ON bookinventory.xml
WHEN $<¢ount> = D and

DO DELETE bockinventory/book
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CREATE TRIGGER bookinventory_insert

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

DO INSERT <booktitle> UNDER hookinventory/nation/American

3 2)

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

| DO INSERT <booktitle> UNDER : bookinventory/nation/English
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<nationality> @HES] Zto] “American” °|® <Ameri~
can> 849 &¢aie dHEE WA “English” ol
H <English> dedEs] sHastd dUEE Y3t
T L & Zo] Y F Stk

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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T %% e EAE A3y HEtd kg4, [23]9
el FF ri, riol i EgA #HAE AL @



TR(ri, rj) = {ri, rj € R{Outri) N TR-by (rj) = ¢}

&, ¥ e 2AAYeE $AE AHEE 73E 9
Ao BAE ARH F8E Aol Holx sht EAer
 Ae ougr

o|A& XMLE ¥ 5% T3 EgA #A=z 8§43t
o Aolatd ohg3} ek

TH FE AL A8 delA Hed oA 73 BA
€ /M, 23, 2AZ 953 Fo] sy,

E : [BEFORE|IAFTER] INSERT XML _path(E)
ON. XML_name
C : WHEN trigger_condition(XML_path(C))
A : DO INSERT <element> UNDER XML _path(A)

Qgle] FHof o

Pgp = Atd BAd Xge #4722 XML path(E)e] 3}
9 dHHEE ¥ AT
Pc = 278 WM X389 EA442 XML _path(C)9] 3
9 dEHEE X3 JAF
Re(Pa) = £4 Al £3d 4742 XML_path(A)dl
Heto] 23] Aoz A4, 44, HA4d 23
=29 89 AHANEE EFPste Piteldn
g
2219 TE A9 dHE A, A, 97E &9 A
HEE ¥33l= Re(Pa)7t XML _path(E)ell 2354 &=
d EA @A AHA Fen oAE Her BE
3 3 AR 2EEHE TH ri, i EGA @4
Boe ted 2o

(49 11 EglA #A4 TR 34 rig] 2AEP22 A3
FAsHs Atdel rjg EYATHY

TR(ri, rj) = {ri, rj € R | Re(Pa(ri)) N Pr(rj) * ¢}

ols} & EA BAE JMer TS 245 #
At vigAds #AE 9 @ + Aot 843 dA=
Kol 24 dgoz 99 FH9 23 & AN Fe
2 HsAFE AE wad wgyds dAE 20 gE F
oM Azler AHATE AL gt aER T3
zA d¥ez NEA AME SABES 99 #H4 =
Aol BAE Frde $¥E HEE I Jdx 2A
ol 2AUE AZLE M v B48 BAVE 4 Eet
1 Few g7 @43 BAV JHEn

(A9 2] rig] =X AYo7 rje 273 g& Foz Wy
A7 T4 ri, rie 843 BA(AR)O|T ©|A
€ HoE B¥Esd o&d 24

ML 2M DIEIE 2T 58 7 0] 39

ARG, r)) = {ri, rj € R | (Re(Patrd)) N Pelry) = ¢)
N Trans-into(riCe = True) * ¢}

T3 re =28 7o) gCondition Evaluation)& r.Ceo.
2 %7189 zkel ¥9+={True, False}elt}, 28l 3 Trans-
intor WA 2 #& WA= THE T

(89 31 rig 2 Aoz rjo] 28 & Arez WA
A 73 ri, rj & 243 B4 DRIk
o]AE Hog FEEd ha g

DR(ri, r)) = {ri, rj € R | RePalri)) N PcGj) = ¢)
N Trans-into(r;Ce = False) = ¢}

AHE FAY HBYH BAE delo FH ZAo|A
A0¢ TPt 999 Be #49 Peol EFHE A2
& deletestis A4E TP YT hee v@As
BAE dehle 739 dolty,

(o)
#4111 4 A7 2718 Bese 74

CREATE TRIGGER book_insert

BEFORE INSERT bookstare/book ON bookinventory.xmi
WHEN [$any$baokinventory/book/title = $<titie>]

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

& r2: A Q3 FAE dgslE 7%

CREATE TRIGGER count_update

AFTER UPDATE bookstore/book/count ON bookinventory xmi
WHEN count = ¢

DO DELETE bookinventory/book

T3 1z #3 2 (A9 36 A8 77 r19 zA%}
T3 129 284 258 428 bookstore/book/counte]
EAsY F4 r1e ZAqME comt?l e FIMANI|n
T3 r29] ZAGME count =0 HAEIEE FE rlE T
A 221 @& AR WA e v s #AE o
t},

TE #AL EfA P EGA Ate]E & HAIE 3
o] £ HYPsR gow A&H ukE Mge] B
7Hsstth. wEka A A4F uky 439 nEE AA
g 4 de HE43 #AE ol85H FH9 F8ARE
& o Esin A 438 ¢ 49 28EE XML
719ke] FE A i3 T8 BAHE o] WS HEE
o & EdA BAE 7xE 13 EAE $95 o I
4o A8 Alo]FE AAS D 23 A& B wgAs
A2l AA AbolZ(False Cycle)d AA&d 28 24
o (2§ 3)& 0¥ £85 B4 3 A4E vYehie ¢
nglFoln], o] AmelFel s AtelFe] AHE= FAH

i
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A7t EAA dE 1 AL Faeda AR

® Triggering Step

fetch rules related in rulebase

search TR(rifai] = rilef])

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 deaclzvauon graph

if deactivation relation C cycle CR
delete false cycle CR

if not exist cycle then
stop

else request rule redesign to user

(38 3) RE E2 BN 48 Y02
5 HE Al

o) AdAE WA ANE XML B B2l 98 5F
74 QolE o83l XML BNE BstE FHY Ag
ARl E e,

51 A2l AlEHe|

XML 7|wte 2 Hold 5§ A& XML #4191 Hald
Hal Ases APt oAL FAd ¥ ARIEF
dFate XML 8] A, 44, £ S 7o
Ases EASE AL BAGEE XML EAE A5L
2 3% & Ao

<last_name> Suk </last_name>

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

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

<igsue_year> 2001 </issue_year>

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

<count> 20 </count>

<Aiction_book>

9 della Aol A Mg g Fuisto F Hurl
719ed F Axn g AE(bookstorexml)e] =& He &
(fiction_book.xml)-& F71ee 5% 73 &3 g

CREATE TRIGGER book_insert

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

DO INSERT fiction_book/title ON fiction_book.xm!

<bookstorexml> : Eopd HAL 2E9 Y&& EHsT £A4
ojc},
<bookstore>
<fiction_book>
<title> Seven </title>
<num> 20 </num>
<input_date> 2001-10-1 </input_date>
<title> Rainbow </title>
<num> 15 </mum>
<input_date> 2001-10~7 </input_date>
<title> Rose </title>

</fiction_book>
<nonﬁct10n_b00k>

</nonﬁcu0n_book>
</bookstore>

<fiction_book.xml> : 24 ¢ A3 HRLE XL Y& EA)
<fiction_book>
<title> Seven </title>
<author>
<first_name> Ju </first_name>

At bookstore/fiction_book/title®t A& 391 o
YHES TFE title dUES B AYo] o] FoA
Ag gusid, =AM F718 Ao dg HES fic-
tion_book.xml ¥ F7}gc}

o9& o <book_orderxmi>E #H F8 #fl2EY FE
£& G2 e FAot

<book_order>
<book_order_list>
<b00k order_id> A10001 </book_order_id>

<book_order_id> B22110 </book_order_id>
</book_order_list>
<book_order_contents>
<book_order_id> A10001 </hook_order_id>
<book_title> Seven </book_title>
<mum> 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_nurmber>
</phone>
</b00k__0rdm contents>

<book_order contents>
<hook_order_id> B22110 </book_order_id>
<book_title> Science </book_title>
<mum> 1 </hum>
<date> 2002-5-10 </date>
<name> Hwang Jeong Hee </name>
<address> Cheong Ju Chungbuk University </address>
<phone>
<area_code> (43 </area_code>
<phone_number> 267-2252 </phone_number>
</phone>
</book_order_contents>
</book_order>

g FHe adel g FEQL W A £ Wsd o



& FF UWeE BN Frtae FHold.

CREATE TRIGGER book_order_insert

AFTER INSERT book_order/hool_order_list/book_order_id ON
book_order.xml

WHEN TRUE

DO INSERT book_order_contents UNDER book_order

oe F49 dt @ FRUsE gD FEA) 4
o] B& A%l FF UgE 2 B Aol 7
49 2ANNE FEAY o FH AHAEI FE Ao
B UgE FYUL olAe FEAY olBe] RolE EY
oglo] 3Ug Aol st ARAIAA B W 2L
nAoE BFHL FE WES BRI,

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

Z70)M $<name>, $<address>E A2 Y= <book_
order_contents> dE|HES] 3¢ dEHE g on|siy
oln} A3 <name>, <address> deNEY] HMRE F
# 7Y A dig FE AR} olnf EAFgH FE A
HE BEEcl metd ZAfME 2de] fydd s &
AY 5Y 19 <book_order_contents> HAE HBd T
o FF g & FEUS, Holg, #% ¥RE FE AL
o} 74 gkl 371317] $8t <FRONT>E& AH48t9i o,
ol ftHo] 43 book orderxmllx FIH 1A A FE
g Edel w2l AAEE dePE <book_order_con-
tents>¢] A og3 g

<book_order._contents>
<book_order_id> B22110 </book_order_id>
<bhook_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>
<ddte> 2002-5-5 </date>
<name> Hwang Jeong Hee </name>
<address> Cheong Ju Chungbuk University </address>
<phone>
<area_code> 043 </area_code>
<phene_number> 267-2252 </phone_number>
</phone>
</book_order_contents>

52 REY HAHE HE Mot Tst
XML #4¢ 728 vehdiE DIDE 49 743 &
Ad dizte] de|dES £4& o[ &3t YT & DID

ML EM ZZIE AT 5& 73 A0 41

o @ 2% F, T2 W@ Ao} & MR W
ol Ertestn deHEY g UF dog EYx
92E Ho|H(PCDATA)HE FASnZ A ojc}. o]
¥ DTDS] AR BA T2EHE AAsng XML 2
7lvke] Abgo] Hats dFHI glen o#¥ XML 27
v DTDel Hish XMLe| 718 &4 duz 398 4 9
I AAUE A}ds FA 7Hsdivhe Aol ok 3
oA @& XML 471 DTDE F4o& sto A
I e e nHste FeA AN TF #HE A
43t DIDAA A 45 = A3 72 dg o
&3 o] APE & Aot

(1) A g &4 gt dg dolE el A
2 Folof dtE A4S, F EA 22 AW A%# 4
2, E¥E 3} gro] 00| o HE AS B3} go] y)
olel B}l &4 el =W WHAE FE FHY =
Aol A wmste] £4 Wsto] e dolee fx4 4
A7t g0z ojRel F & gk

(2) DTD Aol defdES] ¥ 348 Jehis + +
B 94% 349 wEurg H4 s= A S DTDe
e QR g5 dg AL E 4 ok gy
TE AL ol &dte dAY K5 ALYUE P4
$ S EHEE st 92 515 Aoy} shseioh

3 £A% Agshs deldEd Ygo tiw 4 At
Pag Ao DIDAME £248& HFS: "ol
dol i B HAL AYsA gorz ox By
dUNEEY g REE ALY Hze duES
AR & o Be oElgol gtk AL ¥F F
g o] g% M ANE S8 duHE JA) AbE
&},

@) EAYAN Y dedEd o ug gol maby 3
ol BAg A¢el BF FHL ol43H 5Y dw
EYdAE Ao 7hsdth DTDoINE deHE e
&4 B AQE £ LR 5 dYHEs} Fyoz
HASE Agd delvEd gg AP Brlsaioh
BetA 5F FHe AHSEH dHHESS Ui w
& AEgx 7H5a.

ol DTDo &% XML X AgA AHA EA4 7
Z 3¥E 5% 1HE o8¢ gn Z BAZ 2 T2
9 54& 248 F la A3 AYAA dojd + de &
A9 ariek Fdo] B8E Sl EMY T} BHol
hedteg EA9 Fxg JEe #FHez ¥EE F
Aol EX Y ZE w83t
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B F5 BY B digte o] =gdA Adse B4 W
gabel Hlag B3 st Adss B4 wdel néA
€ FFE.

[BlelME 28] 71E9] 5% dA dig ALsHd ¥
HY 7 R E 24 A1 A Fg5 A
THE ANsE dg AL Bl 28 24 de
Agsr] s AL E HY ool Sk o FHE o
&38to] [6]9 £4 W wago

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

[6le] £A9HE Fe 7 A uisted, F4H 27|
diolefwlo]2 Aol T 2A o] LA UAA &
2(Unknown) B2 & 7M5& 739 zr)4dd o3
FAH Ay el 71 SAGN SAEE 2 749 2
A gkl H3E dFstan zdo] AR Wad o oy
A8l EVbssive 344 Ay vewd 1 w39
Fe F2Y F glde 24E g0 F, 9 dold 73 o
o] 2% 2AE d, aith T W 279 7FF HdPe] 110
2 ANzgoia 7ARsH 1L, r29 B Ao Qg =
A9 A (2F 09 2ol dFdad 12 39 yhE 3y
A FEEY Roli, r27t 7)o Agdctn sHgEd (2
3 5o Ast ol cle FAUC) o o4 o] ErlEd
ARl @ Aojgta j&3ste 4 ukE A3 o] £8
A 2 Folghs AR @ ez o3 24 e
FA4H A& Ad 98 11 r28 TSE 7Y JAFge
Zzescz 4%,

Iteration cl c2 Schedule
1 Unknown True {al]
2 False True [a2]
3 False True [l

(38 ) e £7] 48 dF

Iteration ci c? Schedule
1 Unknown True [a2]
2 Unknown True [a2]
3 False True [a2]
4 False True []

(8 5) r2e| x7| o %

a2y 27t Adss HB2A4E AAE o 8de T8
Y WL [6lA Agd £4 EEde g8 EgA o
et wjgys gLl AP L[B]E ol gty U
A 8 £4% & Aok A 73 1R 73 r2d] 74 8

A gelX AAG (Ao 103 (9 3ol I3 (29 6)
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[—--; e
«/‘ ; DG

(23 6) Ea|H JeH=(TG)2t HIgH4AISt T120=(DG)

(228 6)llA] 3 olEE ehlE rl-a8) a® “AFTER’
TAE gvEt, 74 17 73 12k A28 EdA =
FAolty, a¥ER w3 11 e 73 r29 73 dyge
ME T8 14& d4HcR BEdAT + ot a3y
A rl1e fellA Zeg (89 3l o8 A4 24 %e
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