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Abstract

In this paper, we propose an insertion and a
deletion concurrency control algorithms for
accessing the XML document in a
multi-user environment. Given a path
includes tag-names and/or attributes, the
insertion/deletion algorithm can insert/delete
the specific node into/from a specific
location in the path. Breadth-first search is
used to avoid the deadlock problem caused
by the feeback propagation when visiting the
XML index tree. The concurrency control
method is locking. Two lock types, share
lock and exclusive lock, is used to guarantee
multiple users to concurrently access the
same data without any error occurrence. The
lock-coupling protocol is used to ensure the
nodes in the path visited by the operation are
correct.
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=4 S 23]k 43 XML < #% 5] <7xml version="1.0" encoding="Big5"?=

*Fij' s 1A l,g ‘}Lsi.l} Fé’:f"" 51"'5 ﬂ: 2 -fgf‘g-‘:f!itl:' ° *::bODkliST::’
240 B F e <book_type type="computer science"=
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- BHEAIFE G 4R 5 (well-formed) > %
S S § reen(valid) © - B 1 FESR
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<?xml version="1.0" encoding="Big5"?>
<IDOCTYPE booklist[

<!ELEMENT booklist (book type+)>
<!IELEMENT book type (book™*)>
<IATTLIST book _type type CDATA
#REQUIRED>

<IELEMENT book
(title,author+,publisher+,price+,year+)>

<IATTLIST book ISBN CDATA #REQUIRED>

<IELEMENT author (#PCDATA)>
<IELEMENT publisher (#PCDATA)>
<IELEMENT price (#PCDATA)>
<IELEMENT year (#PCDATA)>

>

® 1(a) - XML %/ DTD

<book ISBN="115225722"=
<title> Database System </title>
<author=Luce White</author>
<publisher=Mecgraw Hill</publisher=
<price=800</price>
<year=2006</year=
</book>
<book ISBN="552489547"=
<title> information system management
<author=Bill Wu</author>
<publisher=Flag</publisher>
<price=600</price>
<year=2007</year=
</book>
</book_type=
<book_type type="novel"=
<book ISBN="514569874"=
<title>Run</title>
<author=Edwin King=/author=
<publisher=C.C.</publisher=
<price=320</price=
<year=2006</year=
</book=
<book ISBN="458474257">
<title=Right now</title>
<author=>Jean Mear</author>
<publisher=D.K.</publisher:
<price=180</price=
<year=2005</year=
</book>
</book_type=

</booklist=

B 1(b) ~ XML =  § 5]
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Algorithm Insert(TX, Ins_Element, Path)

Input:

NODE POINTER Tx;

ELEMENT Ins_Element;

STRING Path;

Begin

QUEUE Queue;

NODE POINTER Nemp;

STRING TNS; //An

abstracted form Path//

NODE POINTER Ntarget;

INTEGER Flag;

01. Flag < 0; //0: incorrect i/p tag name//

02.  Narget <— null;

03. s-lock(Tx);

04. add node (TX, Queue);

05. add node (null, Queue); // null is a
dummy node, to separate nodes
at different levels.//

06. while Path is not empty, do

07. TNS « get tagname(Path); //Get the

first item form Path//

08.  Niemp <— get node(Queue); //Get

the first item form Queue//
09.  if Ntemp =null then // level changing //

tag name string

10. if Flag = 0, then

11. print(“Invalid tag name or path
data”);

12. for each node i in Queue, do

13. s-unlock(i); //unlock the
nodes being locked//

14. end for;

15. return;

16. end if;

17. add_node(null, Queue);

18. Flag < 0; //reset Flag value//

19. else

20. if Nemp - Tag_name = TNS, then

21. Flag < 1; //1:correct i/p tag

name//
22. if path is empty, then
23. if TNS contains no additive

attribute and value, or TNS contains
additive attribute and value which
are equal to those in Nemp - Attribute,

then
24. Ntarget <— Ntemp; //find target
node //
25. break;
26. end if;

27. else // path is not empty//

28. if TNS contains no additive
attribute and value, or TNS
contains additive attribute
and value which are equal
to those in Nemp - Attribute,

then
29. if Nemp 1s not a leaf node,
then
30. for each child[i] of Ntemp,
do
31. s-lock(child][1]);
// lock-coupling//
32. add_node(child[i],
Queue);
33. end for;
34, end if;
35. end if;
36. end if;
37. s-unlock(Ntemp);
38. goto Line08;
39. endif;
40. end while;
41. s-unlock(all nodes in Queue);
42.  if Niarget 18 not null, then
43. convert(s, X, Niarget); //convert the
Lock on Ntarget form s-lock to x-lock//
44. add Ins_Element to Niargetas a child
node;
45. x-unlock(Ntarget);
46. end if;
End insert.
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s » 22— i NULL - 424c » i3] Queue °
j€_Path ¢ B~11 % - B TNS > ”Booklist”
d i77] Queue ¥ B~ % - B A E Nemp 5
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4v » Queue > 7z Booklist 57s-lock > £ d
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Algorithm Delete(Tx, Del_Element, Path)
Input:

NODE POINTER Tx;
ELEMENT Del_Element;
STRING Path;

Begin

QUEUE Queue;

NODE POINTER Ntemp;
STRING TNS;

NODE POINTER Ntarget;
INTEGER Flag;

01. Flag < 0;

02.  Narget <— null;

03. s-lock(Tx);

04. add node (TX, Queue);

05. add node (null, Queue);
06. while Path is not empty, do
07.  TNS<«—get tagname(Path);
08. Nemp «<— get_node(Queue);
09.  if Ntemp =null then

10. if Flag = 0, then

11. print(“Invalid tag name or path
data”);

12. for each node i in Queue, do

13. s-unlock(i);

14. end for;

15. return;

16. end if;

17. add_node(null, Queue);

18. Flag « 0;

19. else

20. if Nemp - Tag_name = TNS, then

21. Flag « 1;

22. if path is empty, then

23. if TNS contains no additive

attribute and value, or TNS
contains additive attribute
and value which are equal to
those in Neemp - Attribute,

then
24. Ntarget‘— Ntemp;
25. break;
26. end if;
27. else
28. 1f TNS contains no additive

attribute and value, or TNS
contains additive attribute
and value which are equal to
those in Neemp - Attribute,

then
29. if Niemp 1s not a leaf node,
then
30. for each child[i] of Nemp,
do
31. s-lock(child[i]);
32. add node(child[1],
Queue);
33. end for;
34, end if}
35. end if;
36. end if;
37. s-unlock(Ntemp);
38. goto Line08;
39. endif;
40. end while;
41. s-unlock(all nodes in Queue);
42.  if Niarget 1s not null, then
43. convert(s, X, Ntarget);
44. for each child[i] in Ntarget, do
45. if child[i] = Del_Element , then
46. delete Del_element and its all
descendant child elements;
47. x-unlock (Ntarget);
48. end if;
49, end for;

50. S-uIIlOCk (Ntarget);
51. for each node i in Queue, do
52. s-unlock(i);

53. end for;
54. endif;
End Delete.
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