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Efficient Deferred Incremental Refresh of XML Query Cache Using ORDBMS

Dae Hyun Hwang' - Hyunchul Kang™

ABSTRACT

As we are to deal with more and more XML documents, research on storing and managing XML documents in databases are actively
conducted. Employing RDBMS or ORDBMS as a repository of XML documents is currently regarded as most practical. The query results
out of XML documents stored in databases could be cached for query performance though the cost of cache consistency against the
update of the underlying data is incurred. In this paper, we assume that an ORDBMS is used as a repository for the XML query cache as
well as its underlying XML documents, and that XML query cache is refreshed in a deferred way with the update log. When the same
XML document was updated multiple times, the deferred refresh of the XML query cache may get inefficient. We propose an algorithm
that removes or filters such duplicate updates. Based on that, the optimal SQL statements that are to be executed for XML query cache
consistency are generated. Through experiments, we show the efficiency of our proposed deferred refresh of XML query cache.
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<IELEMENT order(customer_id, ship_type, ship_date, total, order_line*>
<IELEMENT customerdd(#PCD ATA)>

<!ELEMENT ship_type(#PCDATA)>

<!ELEMENT ship_date(#PCDATA)>

<!ELEMENT total(#PCDATA)>

<IELEMENT order_tine(item=)>

<IELEMENT item(#PCDATA)>

[Order1.xml]
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(2¥ D2 B =3dA ALEsts dAZa9 FF2E
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AgHE WHRO s AdREA A HEE tem  iem tem  tem
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. DID= ©A ] D& vehal, EECPE 4@ DID| ED Ename Content ParentID
ID(EID), 42)HE o|Z(Ename), W-&(Content), # 5 47 T 1 order N 0
HE [D(ParentlD)®} o] 3t5 XML FA9 WA J&& 1 2 customer_id | 38 1
Axet) EIDE ¥4 XML EA49 dzHE DS vehy 1] 3 ship_type UPS 1
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A3 kel EECPE AH&3td] &3 e \_mﬂ A U& 2 2 d“’tall‘ 232569 i
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3 8 item Morning system 2500-b12 6
EECP 3 9 order_line - 1
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Ci 3 2 customer_id 27 1
Ci 3 4 ship_date 2005-2-17 1
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(32 4) XML &9 sHsiel %] e

9] golo uwa} 27 d2)HE(Condition Element) CE =
“ship_type”, 271 dWESY Y& P = “HAN", XML 29
A#ol A4 224 dgAE(Target Element) TE € {
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A5 A#A R E W olur] & A& 15, 16].
(1119 RX-SAME Byt ARE XML 29 A4 A4 H
o]golgte ol§9 Ho|Bol HAFY (¥ 49 Ho| B
Ad XML AAF G (T¥ 59 28 dA3zad g
o A4 AT k&b el #¥ DIDList [11]1€ DL;ol
g} 8l DL;= {3}olt} <& 3> g AA FA3 gz
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23 d3zsg o dBAEL AR A=teh QA AAtel

LSN

EECP
{ (EID, ENAME, CONTENT,PARENTID), .

{(2, customer_id, 11, 1), (3, ship_type, HAN, 1), (4,
ship_date, 2005-05-12, 1), (5, total, 20284, 1), ...

2 M {(3, ship_type, HAN, 1)}
3 M {(7, item, samsung HDD, 6)}
4 M {(4, ship_date, 2003-10-16, 5)}
5 {(2, customer_id, 28, 1), (3, ship_type, HAN, 1) (4,
ship_date, 2005-04-28, 1), (5, total, 54214, 1), ...
M {(2, ship_type, HAN, 0)}
M {(2, ship_type, UPS, 1)}
M {(4, ship_date, 2005-03-10, 1)}
9 {(2.y customer_id, 23, 1), (3, ship_type, HAN, 1), (4,
ship_date, 2005-03-08, 1), (5, total, 67214, 1), ...
10 M {(2, ship_type, UPS, 0)}
11 M {(4, ship_date, 2003-10-20, 1)}
12 M {(4, ship_date, 2005-03-15, 1)}
13 D {

é-:}.)&

%1_ WAEIE
A ALEE 4 YT

o} o] 7IZd £HUE MARI YI=E Asd
M (¥ 99 duEe gi
A A FE WHE AA Ee FHFdh NTT(New
Tuple Table)= d#4 % F INSERT ¥ MODIFY-M
Aste vlEe] o EHelEeld Ta:
(Z% 49 XML 29 A9 Fx Fdsttt nTTLists
ez wEo] A Zoltt (1¥ 59
WAEDY oeA AFE-E LSNe| 29} 3¢1 MAZD #H3a=
 lF XML 29 Al ##o] flenz wgsA] ¥ge

NTTE 2 £E

wit BAEE DLiY g Yebd Reldh checkRelevance()
= 4 HWARD Hace o 3

o el DLi& A o
B4 glo] w2 vrz FHaso 4

E

CE 3 ot AA

LSN dgg A4 27 e A#g A A DL,
1 U-Type = I & (CE = "Ship_type”, P = "HAN") INS {35}
2 DID & DL, irrelevant {35}
3 “item” & TE : irrelevant {35}
4 U-Type = M & DID € DL; & “ship date” € TE MODIFY/M {35}
5 U-Type = I & CE = "ship_type”, P = "HAN" INSERT 357}
6 U-Type = M & DID € DL; & (CE = “ship_type”, P = "HAN") MODIFY-I {35,7,9}
7 U-Type =M & DID € DL, & (CE = "ship_type”, P # "HAN") MODIFY-D {3,5,9)
8 U-Type = M & DID € DL; & "ship_date” € TE MODIFY-M {359
9 U-Type = I & (CE = "ship_type”, P = "HAN") INSERT {35911}
10 U-Type = M & DID € DL; & (CE = "ship_type", P = "HAN") MODIFY-D {3511}
11 U-Type = M & DID € DL; & “ship_date“ € TE MODIFY-M {3511}
12 U-Type = M & DID € DL; & “ship_date” € TE MODIFY-M (35,11}
13 U-Type = D & DID € DL; DELETE {3,11}

Zo] BAW HE XML
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o ddAd A A4E Rejet @ W) WAPRD I HE
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Fx9] EECP 3 XML 9 74 AodA AM4d" TES
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slol A8tz A2 4
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SN =5

R = INSERT : DID #¢! 7-& sl A&sty Az &
F=o EECPF XML Z9 74 AgolA A4" TEE
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99 (71 #F=x).

<ILSN =6
R = MODIFY/l : DID ¢l 9&
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sMIel A& (249
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+ISN =9
= INSERT, DID &9 112 sld] AFsta AA21
#z=9 EECPE XML #9 7Hﬂ AoellA Alg" TES

nTTListell A3t (2d 99 Oh F=).
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R = MODIFY/D, LSNe¢] 691 W42 #A3=9 X
A sMIdl Ad 98 AAGT (28 99 (v =),

+LSN =11

R = MODIFY/M, sMMell DID #¢1 58 A338li gen-
MMTuple() #+E AMg3te] ¥HAET JdedEY Y&&
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R = MODIFY/M, sMMell DID <! 11& A¢38}1 gen-

MMTuple) #5E AMEste WHAE dHEY JY&&
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R = DELETE, LSNol 1% 22 #ZE9 AHolA sl
AE 58 slA AARH (Z™ 99 (=) =)
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=3 FAE FE XML 249 FEE WA o 2
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LSN |DID|ED Ename Content ParentID
8 3 2 ship_date 2005-03-10 1
9 1] 2 customer_id 23 1
12 1nt 4 ship_date 2005-03-15 1
9 111 5 total 67214 1
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<qcache>
<gdocument>
<> .. </t>
<tg> ... </t>
</qdocument>
<gdocument>
<> .. <>
<tp> ... </t>
</qdocument>
</qcache>

(38 7) XML 22| 44 2M &

<qcache>
<gdocument>
<customer_id> 27 </customer_id>
<ship_date> 2005-03-10 </ship_date>
<total> 232569 </total>
</qdocument>
<qdocument>
<customer_id> 23 </customer_id>
<ship_date> 2005-03-15 </ship_date>
<total> 6721.4 </total>
</qdocument>
</qcache>
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procedure RemoveDuplicateUpdate(Set sI, Set sD, Set sMI
/* NTT(New Tuple Table) : sI 2 sMM f3 %%%%
sYsitt #/
nTTList = NULL,

uLogList = readLogFromFile();

while(Ui € ulogList) {

Ui.Type = checkRelevance(Ui, DIDList, Definition);
SWITCH (Ui Type) {
CASE (INSERT) :
sl =sl U { Uidid )
nTTList = genInsTuple();
CASE (MODIFY-D) :
sMI = sMI U { Uidid };
CASE (MODIFY-M) :
IF (Uidid € sMI) break;
IF(Uidid € sI) sMM = sMM U { Ui
nTTList = genMmTuple();
CASE (DELETE) :
IF (Uidid € sD) sl = sl - { Uidid )
ELSE IF (Uidid € sMI) THEN sMI =

CASE (MODIFY-D) :
IF (Uidid € sD sl = sl - { Uidid }
ELSE IF (Uidid € sMD THEN sMI =

} /* end of SWITCH */
Ui ++

/% checkRelevance e A9 749 @89 DIDListE

Set sMM, Set sMDX

Agste Wz O Holgoy FxE

/* Ui & ulogListe]l AZd i AAY 21 HIZ=F S} +/

A3 +/
64)]
b
did ¥ ()]
C)]
sMI - { Uidid %
ELSE sD = sD U { Uidid %
(=h
sMI - { Uidid % (v

ELSE sMD = sMD U { Uidid

XML 29 AHY F2%
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// bulk insert A #F AL S W] HAgch
CREATE OR REPLACE DIRECTORY dat_dir AS
\'c:/oracle/Oradata/Data
CREATE OR REPLACE DIRECTORY log_dir AS
\'c:/oracle/Oradata/Log
CREATE OR REPLACE DIRECTORY bad_dir AS
\'c:/oracle/Oradata/Bad

7/ AHEA IDR] hwangell 3% A ER ] H2e 48T
GRANT READ ON DIRECTORY dat_dir TO hwang
GRANT WRITE ON DIRECTORY log.dir TO hwang
GRANT WRITE ON DIRECTORY bad_dir TO hwang

// ol A AFE ARESY bulk'Ehe o] BS e tables
Lis=4

create table bulk (viewid number(2), did number(10), eid
number(10),

ename varchar2(32), parentid number(10), content varchar2(4000))
ORGANIZATION EXTERNAL

( TYPE ORACLE_LOADER

DEFAULT DIRECTORY dat_dir

ACCESS PARAMETERS

( records delimited by newline

badfile bad_dir:"bulk%a_%p.bad’

logfile log_dir:"bulk%a_%p.log’

fields terminated by I’

missing field values are null

(viewid, did, baseFid, ename, parentid, content)) LOCATION
('bulk.insert’) )

PARALLEL 4

REJECT LIMIT UNLIMITED

(32! 14) bulk insert Z=H|
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MERGE INTO viewelem v

USING bulk b ON(v.eid = b.eid and v.did = b.did)
WHEN MATCHED

THEN UPDATE SET v.content = b.content
WHEN NOT MATCHED

THEN INSERT VALUES (b.viewid, b.DID, b.eid, b.Ename,b.parentid, b.content)

(222 15) INSERT2F MODIFY-M S2Hd REnt ®dE SQLzel of

MERGE INTO viewelem v

ON (v.eid = beid and v.did = b.did)
WHEN MATCHED

THEN UPDATE SET v.content = b.content
WHEN NOT MATCHED

USING (select * from xmlelem where ((did = 6160) or (did = 7539) or (did = 5382) OF .coverreecrrrenenns ) and ({ename =
‘customer_id’) or (ename = 'order_date’) or (ename = 'subtotal’))) b

THEN INSERT VALUES (viewlID,b.DID,b.eid, b.Ename, b.parentld, b.content)

(212 16) MODIFY-I S

eI 4dE sQL=el of

delete from
= 1927 or did = 2665....cccccuuuvennne

viewelem where did = 1242 or did = 2498 or did = 427 or did = 92 or did = 1951 or did = 115 or did

= g
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