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Why not use “google™?
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Why are traditional search engines ﬂ Hasso
not suitable for searching XML docs? Institut

There is no way to specify in a keyword query
executed with a traditional search engine.

Consider these queries (they share the of ):

1. Find title and year of publications, of which Mary is an author

2. Find year and author of publications with similar titles to a
publication of which Mary is an author

(Queries Adapted from Li [2])

Information Retrieval, WS08 | Daryna Bronnykova



Why are traditional search engines ﬂ Hasso
not suitable for searching XML docs?

Traditional search engines
Index and return whole
documents, not the

of the documents.

For the query: bike + luxury

this document ->
would be considered a
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< item>
<ID> IDO </ID>
<name> </name>
<desc>lame</desc>
</item>
< item>
<ID> ID1</ID>
<name> car </name>
<desc> </desc>
</item>
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XML document model — as a tree

tree (rooted, ordered, labeled)
edges = parent-child relationships between elements in XML document

inner nodes (elements) and leaf nodes (values)

labels
path
label path - a sequence of label names of a path regions 0
ancestor 0.0 Africa Asia0.1
relational subtree 0.0.0 item item 0.0.1
0.0.0.0 /lﬂ.ﬂ.ﬂ.] 0.1. 0.0.1. 00.1.2
ID name 1D name description
v v } : y
“IDO" “computer” “ID1™ “car” “luxury”
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Yet even more definitions — ﬂ Hasso
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meaningfully related nodes Institut
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Two nodes a and b are related if the following
conditions are met:

1. There are two nodes with the on the subtree

2. The only two nodes that can have the identical labels on this
subtree are the nodes a and b themselves
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Example of two nodes, which are not

meaningfully related and do not satisfy the ﬂ Elgﬁr?er
rule Institut
14
bibliography

b1b bib
book

ear
ear% y book  ,rticle
1999 article 2000 4 /\

t1 ﬂ author

title author author *tltle
\l/ \l/ *author Database au hOf John
XML Bob 1 16 \l/ C++
\l/ Mary Codd
HTML ~ Joe

Information Retrieval, WS08 | Daryna Bronnykova



Example of two nodes that satisfy the rule, E ll;’llzﬁr?er
but are not meaningfully related Institut
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structured

keyword-based
query

search

XSEarch (2003)

Schema-free
XQuery (2004)

XRank

XQuery
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structured query search

(-)
requires knowledge of the XML
document (partial or
full);

requires user to possess basic
knowledge of ;

problems associated with retrieving
data from (dif.

schemas — dif queries or use of
translation)
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(+)

high of the
results;

queries can convey
sophisticated
meaning;
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keyword-based search

(-)

hard to express meaning
in a query (e.g. no way to refer in
a query to the tags deliberately);

no way to which of the
document should be returned,
often returns large number of
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(+)

knowledge of
IS necessary;

special IS
needed, anyone can
execute search.
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the base of the approach is the concept of

authors define on the top of it Meaningful Lowest Common Ancestor
Structure (MLCAS);

MLCAS serves for the purpose of identifying the nodes, which are
to each other;

extends XQuery with the , which provides an
iImplementation of this approach.

Li [2]
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for queries, suitable for all users but
also with extra possibilities for more advanced users to specify
how keywords are related;

has two types of algorithms for off- and online computation;

has a full-fledged system for the answers;

based on the tree representation of the XML document develop

their own for between nodes,
key concept — define meaningfully related sets of nodes.
Cohen [1]
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The Approach, which is described in ﬂ Hasso

: Plattner
my article Institut

based on the concept of Lowest Common Ancestor ( ) developed
the LCA of Label Path structure (PLCA);

adapted the for checking whether the nodes are
related (PLCA rule);

use indexing for nodes;

introduced a new type of index structure -

Li [3]
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“A prefix path Ip' of Ip is a sub-sequence of lp, where lp' has the same beginning
with Ip and

Ip'|<llp|

For the label path , which of the following
will be the prefix paths (according to the definition):

regions.Africa,

regions.Africa.item,

regions.Africa.item.ID?
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Node encoding

regions 0

encoding:
captures the of
ancestor and descendant
information;
reflects the from root ﬂf}ﬁj’:{‘

to the node. 000 item item

0.0.0.0 / lﬂ.ﬂ.[}.] 0.1.0N 0.0.T:

D name 1D
' v }
“IDOT “computer” D17
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LCA of two label paths natiii

Label path 4 is of label paths « and ¢, if it is the
for both » and £ and it is any other label path 4

which is also the prefix path of both «# and ¢

Then the last label in Z is the LCA of « and ﬁ, denoted as

4 = PLCA (o,
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nodes u1 and u2 Kﬂ
lp1 and Ip2 — label paths from root 0.0 Africa Asia 0.1
to the nodes u1 and u2 N
000 item item 00.1
common path Ip / AM
0.0.0.0 DD] 0.1 0.0.1 00.1.2
u:LCA(u1 ’u2) ID name name description
v . | v
“IDO* “computer” ID] “car” “uxury”

ul and u2 are meaningfully related if:
llp| = | Dewey id of u |

there are no two distinct labels with the same name (other than ends of Ip1
and Ip2) in the set (Ip1-Ip)U(Ip2-Ip)
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Keyword, — PathlD,, | NodeSet,;, —| PathID,-» | NodeSet;» —*» ...... PathID, — | Label Path,
Kevword: —® PathlD., | NodeSet;; —® PathlD,, | NodeSet,, —* ... PathID, — | Label Path,
(a) Enhanced inverted list (b) Path index

store for a keyword |D’s of all nodes, which contain this keyword +
from the root to these nodes;

nodes that have the are grouped together to form the
store (instead of the path itself), using Path index(b)
structure for between the paths and their ID’s
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27 If (Istack.isEmpty) stack[top].childCount ++;
childCount = 0O; label «— getCurrentNodelLabel();

stack.push(label, childCount);

Example: <A <B <C> key />/>/>

C 0
B 0 B 1
A 0O All A 1
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28 if (node belongs to NV)
curlD «
curLabelPath
curPathlD «— pathlndex.getPathlD(curLabelPath);

for each word in the text

invertedindex. (word, curlD, curPathlD)

getiDfromStack() and getLabelPathfromStack() functions
the stack from bottom to top to compute the Dewey id and the
label path of current node, respectively

addEntry function clusters nodes to the corresponding keyword
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Query Algorithm
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Example: <A <B <C> key />/>/>

4

C

' 0.0.0 AB.C

0
B 1 |oo0 AB
A 1 |o A
Dewey ID  Label Path
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” approach for defining a set of
meaningfully related nodes — In a set
should be related
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Naive implementation of query ﬂ Hasso

. Plattner
evaluation Institut

the search engine each of the k ;
k nodes sets ( each corresponding to one keyword);
calculates the of the these k sets;

whether they are related (for each pair)
based on the PLCA rule.
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If two nodes are related, they will result in
iIrrelevant answer in any combination with other nodes,
therefore such nodes should be as as possible
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both approaches are based on the concept;
build up very based on the LCA rule to check
whether the nodes are related to each other;

use index encodings for nodes, which captures depth and path from
the root.
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Similarities with XSEarch Institut
both have for queries, suitable and convenient
for naive users;

relational concept;

check against the result elements satisfy each word in the query, as
well as whether or not they are related.

Information Retrieval, WS08 | Daryna Bronnykova



35

Hasso
Plattner
Performance Institut
Index Size
B PN-Index
B XSEarch(online indexing)
1000000 O XSEarch(offline indexing)
E 100000
E 10000
s 1000
4
3 100
=
— 10
l |
| 2 3
Dataset
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Indexing Time
0 — [ PN-Index
100 ™ B NSEarch(ontine indexing
= 1000000 fline 1 i
£ JUL O XSEarch offline indexing)
g [ 00000
F_ 10000
2 1000 ]
B 100
= 10
I
| 2
Dataset
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S 1000000
T 100000
= 10000
o

S 1000
&

&
= 10
v

Z 1

Average Query Time

M PN-Index naive

B PN-Index

El XSEarch(online indexing)
O XSEarch(offline indexing)

_=HE

I 2
Dataset
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