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Extensible Node Numbering Scheme for Updating XML Documents

Park Chung—Hee*, Koo Heung—SeoH, Lee Sang—Joonm

ABSTRACT

There have been many research efforts which find efficiently all occurrences of the structural rela-
tionships between the nodes in the XML document tree for processing a XML query. Most of them use
the region numbering which is based on positions of the nodes. But The position-based node numbering
schemes require update of many node numbers in the XML document if the XML nodes are inserted
frequently in the same position. In this paper, we propose ENN(extensible node numbering) scheme using
the bucket number which is represented with the variable-length string for decreasing the number of
the node numbers which is updated. We also present an performance analysis by comparing ENN method
with EP(extended preorder) method.
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<books>

<book id= 1>

<author> <name> 4] & 4></name>
<tel>02-734-1111</tel>
</author> o
<caption> <title> 7} Fsl</title>
) <vol>150</vol>

</caption>

</book>
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Input:f L= =S01 M
Output: tEHS S0 Y& XML &
Extensible_Node_Numbering
{ index <= 1 : last_nid <= cur_nid2 ; next_nid <— cur_nid2 =E¥S HIZ OS2 =S & ;
Nrem<- Bucket_no(next_nid)} — Bucket_no{cur_nid2) -1 :
Nneed <- the number of the nodes in the input tree * 2 ;
if(Nrem>@) then Redundant_Bucket_Numbering{input_tree, last_nid, next_nid, Nrem, Nneed);
if(Nneed > @ )
then if(c_level < I_level) then Sparse_Area_Numbering(input_tree, last_nid, next_nid, Nneed)
else { Noffset <- offset_max - Offset(last_nid) ; //Zt0! offset %=
if(Noffset = Nneed ) then { Offset_Area_Numbering(input_tree, last_nid, Nneed);
cur_nid28t S WA 2AUS A= MEH Z5HS list ek}
else { Overflow_Area_Numbering(input_tree, last_nid, next_nid, Nneed) ;
cur_nid22 ¢ HA S A= MTHE L EHS list Btah }

AZ HEE B Nist(input_tree), &UXNE L€ 8 Bl ==¥S 2 cur_nid2)
UHFEL(input_tree), HMEEH LEHHS list

(@) "N ¢F

Redundant_Bucket_Numbering(input_tree, last_nid, next_nid, Nrem, Nneed)
{ if (Nrem = Nneed)
then { last_nid®} next_nid AlOIS GI2 BHHSE 0|25 £XUHOZ input_tree[10l LSHS 2t &
Nneed <- @ ; }
else { last_nid% next_nid At0IS Oi2 HAHSE 0IR5IH =X=COR input_tree[]0l] LEBS 3t &gt ;
Nneed <- Nneed — Nrem ; last_nid <- o DIXI2H0fl SEHE L EHS;
index <— O ORI EYE =EYEE 2= input_trees 1A +1;  }
}
Sparse_Area_Numbering(input_tree, last_nid, next_nid, Nneed)
{ if (length(Bucket_no(last_nid)) < length(Bucket_no(next_nid)) and
Bucket_no(next_nid)2 OFXIZ+ HIOIE 30l X'01))
then input_tree{index].bucket <— Bucket_no(last_nid) & X'00 & X'01
else input_tree[index].bucket <- Bucket_no(last_nid) & X'01 ;
input_tree[index].offset <~ @ ; index <- index +1 ;
for i = 1 to Nneed -1 do
{ input_tree[index+i].bucket <- input_tree[index+i-1].bucket 2t 1ZJ} ;
input_tree[index+i].offset <- @ : }
index <- index + Nneed -1 ;
}
Offset_Area_Numbering(input_tree, last_nid, Nneed)
{ input_tree[index].bucket <- Bucket_no(last_nid) ;
input_tree[index].offset <- Offset_no(last_nid) + 1 ; index <- index +1 ;
fori =1 to Nneed -1 do
{ input_tree[index+i]l.bucket <~ Bucket_no(last_nid) ;
input_tree[index+i] .offset <— input_treelindex+i-1].offset + 1 ; }
last_nid <- input_tree[index+Nneed] ; index <- index + Nneed -1 ;
}
Overflow_Area_Numbering(input_tree, last_nid, next_nid, Nneed)
{ if ( length(Bucket_no(last_nid)) < length(Bucket_no(next_nid))} and
Bucket_no(next_nid)2 OFXI2F HIOIE 2t0l X'01))
then input_tree{index].bucket <— Bucket_no(last_nid) & X'00 & X'01
else input_tree[index].bucket <- Bucket_no(last_nid) & X'01 ;
input_tree(index].offset <- @ ; index <- index +1 ;
fori = 1 to Nneed -1 do
{ input_tree[index+il.bucket <— input_tree[index+i—1].bucket® 2t 1Z=J} ;
input_tree[index+i].offset <~ @ ; }
last_nid <— input_tree[index+Nneed] ; index <— index + Nneed -1 ;

(b) NE g38F
33 5. ENN 249 =l S0 2T8|F
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