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Concurrency Control Protocol for Native XML Database
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Abstract Concurrency control is the most important mechanism of improving the transaction capability of database system. And it is also a
difficulty in the field of Native XML database. Some kinds of Native XML database operations based on the simplified Xpath data model are
proposed. On the basis of this, an Xpath-based locking protocol is put forward and the schedule within the locking protocol mentioned above is
proved to be serializability. Some detailed discussion is given to analyze the capability of concurrency for the protocol.

Key words Native XML database; concurrency control; serializability

<Course course_id="C9001">

Native XML <Name>Database Technology</Name>
<Addr>4-4205</Addr>
</Course>
</Courses>
1 XPath </Department>
Xpah Mk 2 Native XML
XQuery XPath 21
XML XPath 7 XML
XPath 1 Xp-tree(XPath Tree)
(1]
XML 3 XPath 1(Xp-tree) 4 Xp-tree
Xp-tree=(N, B, r, V) N B NxN
XML
r
\
( )
XML Xp-tree
<Department> )
<Students>
<Student student_id="08001">
<Name>Wang Fang</Name> XML Xp-tree
<Sex>Female</Sex> 1 XML
<Age>20</Age> V(n;)=Department

V(n,)=Students

</Student> ) V(n;)=Courses
<Student student_id="08002"> V(ny)=Student
<Name>Li Ming</Name> V(ns)=Student
<Sex>Male</Sex> V(ng)=Course
<Age>21</Age>
</Student> (1965 )
</Students>
<Courses> 2008-12-03 E-mail 1zpx_2004@163.com



V(n;)=student_id
V(ng)=Name
V(n;5)="08001"

Q) Hg| Fyg| F111|12| 113

g Mg g M| Fipz Fipz Mg Fios Mog Hl27 Fiog

1 XML Xp-tree
2.2
XML 4
1) Q(p) p XML
p
2) I(n, v) n m
V(m)=v Xp-tree (n, m)
3) D(n) n
n
“4) u(n, v) n v
(CDATA ) v
U(nys, “08003”) Nig
“08003”
3 Native XML
31
Native XML
Xp-tree 6
(1)IR¢-lock T Q(p)
p IRc-lock
IRc-lock
T
IRc-lock C
( )
(2)R-lock Q(p)
T
R-lock T
T T
Q(/Department/Students/Student)
IRc1(NIRc2(N)IRe3(N2)R(NHR(N5) Cl1,C2,C3
“Department”, “Students”, “Student”
(3)IC-lock T (
D U)
IC-lock IC-lock
T
T IC-lock
(4)Ac-lock T I(n, v)
n Ac-lock n
Ac-lock n
T T
Ac-lock

T <Student
student_id=“08001"> “Addr”
IC(NIC(n)IC(Ny)Ac(ny) C=“Addr”
(5)D-lock T D(n)
n D-lock n D-lock

D-lock
T <Student student_id=“08002">
IC(NIC(n;)IC(n2)D(ns)
(6)U-lock T U(n, v)
n U-lock n
U-lock n

U-lock

T U(nyg, “Zhang Juan”)
IC(NIC()IC(N)IC(N)IC(Ng)U(N1o)

1 6

IRc IC R Ac U D

Z
l
X

D-lock
IRc-lock 1C-lock Ac-lock  U-lock
IRc-lock 1C-lock  Ac-lock U-lock
2 T T,
n Bl Ac-lock  Ac-lock
2 T T, n
Aci-lock  IR¢;-lock Cl C2
T, Cl T,
Cl Ac-lock IR¢-lock

3.2

M

@

(3)2 2 (2PL)

XML T,
Q(/Department/Students/student) student
T, U(nys, “237) Nas
21 23 2 2
T, IC(ns) T, R(ny)
IC(ns) Unlock(ns)



T T ) n

IR¢i(r) IC(r)
el o XML "
R RO student id 08002 ( Name ) T,
Read Addr
Unlock(n,)  Unlock(ns) Ts Age
Unlock(n,) IC(ns) T, T, Ts
Unlock(n;) 1C(ny,)
Unlock(r) U(nys) T], T2 T3 Tl
Update
Unlock(nas) IRc1(NIRc2(N)IRc3(N)IRc4(Ns)IRes(N12)R(Ny3) T,
Unlock(n,) IC(r)IC(ny)IC(ny)Ac(Nns) Ts
E::ZEEE:; IC(NIC(NHIC(N)IC(N5)IC(N14)U(Ny5), 1Rca(Ns), Ac(ns)
Unlock(rl) IC(nS) (C4#C)
4
2 T T, .
Native XML
3.3 XPath XPath
2 XML
2
Native XML
3.4 Native XML
Native XML
[1-4]
[1] Dekeyser S, Hidders J, Paredaens J. A Transaction Model for XML
(D [2] XLP Databases[J]. World Wide Web: Internet and Web Information
R-lock I-lock T Systems, 2004, 7(1): 29-57.
n T, [2] Jea K F J, Chen S Y, Wang S H. Concurrency Control in XML
n Document Databases: XPath Locking Protocol[C]//Proc. of the 9th
Ac-lock IRc-lock International Conference on Parallel and Distributed Systems.
Taiwan, China: [s. n.], 2002.
2) [3] Choi E H, Kanai T. XPath-based Concurrency Control for XML
Data[C]//Proc. of the 14th Data Engineering Workshop. Kyoto,
Japan: [s. n.], 2003.
[4] Pleshachkov P, Novak L. Transaction Isolation in the Sedna Native
3) XML DBMS[C]//Proc. of the Spring Young Researcher's
2 T, T, Colloquium on Database and Information Systems. Siberian, Russia:
( ) Ac-lock [s. n.], 2004.
IR¢c-lock n (
( 29 )
I~ 3 S11.
[2] , , .
[CY/
,2001: 88-92.
[3] Deepa K, Dimttrios H. Digital Watermarking Using Multiresolution
Wavelet Decomposition[C]//Proc. of IEEE International Conf. on
[1] , , L. Acoustics Speech and Signal Processing. Seattle, USA: [s. n.], 1998:
[7. : ,2002, 18(5): 508- 2969-2972.



