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Abstract
Search queries on biomedical databases, such as PubMed, often 
return a large number of results, only a small subset of which is 
relevant to the user. Ranking and categorization, which can also 
be combined, have been proposed to alleviate this information 
overload problem. Results categorization for biomedical databases 
is the focus of this work. A natural way to organize biomedical 
citations is according to their MeSH annotations. MeSH is a 
comprehensive concept hierarchy used by PubMed. In this paper, 
we present Query Shortening Technique (QST) used to reduce the 
navigation results obtained over large volumes of databases like 
Pub Med. the proposed method enhances the previous systems by 
introducing the Query Shortening Technique by using pre defined 
multifilters in the database according data availabity. The system 
incorporates the concept of hierarchies and shows the results in 
easy navigation. the query results are organized into a navigation 
tree. At each node expansion step. A small subset of the concept 
nodes, selected such that the expected user navigation cost is 
minimized. In contrast, to the previous systems, the QST method 
outperforms and optimizes the query result time and minimizes 
query result set for easy user navigation.
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I. Introduction
The last decade has been marked by unprecedented growth in both 
the production of biomedical data and the amount of published 
literature discussing it. The MEDLINE database, on which the 
PubMed search engine operates, contains over 18 million citations 
and is currently growing at the rate of 500,000 new citations each 
year [20]. Other biological sources, such as Entrez Gene [18] 
and OMIM [21], witness similar growth. As claimed in previous 
work [26], the ability to rapidly survey this literature constitutes a 
necessary step toward both the design and the interpretation of any 
large-scale experiment. Biologists, chemists, medical and health 
scientists are used to searching their domain literature—such as 
PubMed—using a keyword search interface. Currently, in an 
exploratory scenario where the user tries to find citations relevant 
to her line of research and hence not known a priori, she submits 
an initially broad keyword-based query that typically returns a 
large number of results. Subsequently, the user iteratively refines 
the query, if she has an idea of how to, by adding more keywords, 
and resubmits it, until a relatively small number of results are 
returned. This refinement process is problematic because after a 
number of iterations, the user is not aware if she has over specified 
the query, in which case relevant citations might be excluded from 
the final query result.
As an example, a query on PubMed for “cancer” returns more 
than two million citations. A more specific query, “breast cancer 
treatment,” returns 111,433 citations. The size of the query result 
makes it difficult for the user to find the citations that she is most 
interested in, and a large amount of effort is expended searching 
for these results. Many solutions have been proposed to address 
this problem commonly referred to as information overload [1-3 ,9, 
16]. These approaches can be broadly classified into two classes: 

ranking and categorization—which can also be combined. Ranking 
presents the user with a list of results ordered by some metric of 
relevance [9] or by content similarity to a result or a set of results 
[16]. In categorization [1-3], query results are grouped based on 
hierarchies, keywords, tags, or attribute values. User studies have 
demonstrated the usefulness of categorization in finding relevant 
results of exploratory queries [12]. While ranked results are useful 
when the ranking function is aligned with user preferences or the 
result list is small in size, categorization is generally employed 
by users when ranking fails or the query is too“broad” [12]. An 
intuitive way to categorize the results of a query on PubMed is 
by using the MeSH static concept hierarchy [19], thus, utilizing 
the initiative of the US National Library of Medicine (NLM) to 
build and maintain such a comprehensive structure. Each citation 
in MEDLINE is associated with several MeSH concepts in two 
ways: (1) by being explicitly annotated with them, and (2) by 
mentioning those in their text. Shortening Technique (QST) 
introduces predefined multifilter technique and incorporates 
the BioNav Navigation method that depends on the particular 
query result. The query results are attached to the corresponding 
MeSH concept nodes. but then the navigation proceeds differently. 
The key action on the interface is the expansion of a node that 
selectively reveals a ranked list of descendant (not necessarily 
children) concepts, instead of simply showing all its children.
We make the following contributions:

A comprehensive framework for navigating large query results 1. 
from PubMed using Query Shortening Technique(QST) , an  
extensive concept hierarchy used for indexing citations in 
MEDLINE.
We used Multi Filter Technique to reduce the query length 2. 
implicitly.
A complexity result proving that expanding the tree in a way 3. 
that minimizes the user’s navigation cost is an NP-complete 
problem.
An efficient heuristic and a feasible optimal algorithm for 4. 
minimizing the navigation cost.
Experimental results validating the effectiveness of the QST  5. 
system when compared to state-of-the art categorization 
systems

II. Related Work
Several systems have been developed to facilitate keyword search 
on PubMed using the MeSH concept hierarchy. Pubmed itself 
allows the user to search for citations based on MeSH annotations. 
A keyword query “histones[MeSH Terms]” will retrieve all 
citations annotated with the MeSH term “histones” in the MeSH 
hierarchy. The user can also limit her search to a MeSH term by 
using additional filters, e.g., “[majr]” to filter out all citations in 
the query result that don’t have the term as their major term. These 
filters can be combined by using the Boolean connectives AND, 
OR, and NOT. This interface poses significant challenges, even 
to experienced users, since the annotation process is manual and 
thus prone to errors. The closest to BioNav is GoPubMed [5], 
[28], which implements a static navigation method on the results 
of PubMed. GoPubMed lists a predefined list of high-level MeSH 
concepts, such as “Chemicals and Drugs,” “Biological Sciences,” 
and so on, and for each one of them displays the top-10 concepts. 
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After a node expansion, its children are revealed and ranked by 
the number of their attached citations, whereas BioNav reveals 
a selective and dynamic list of descendant (not always children) 
nodes ranked by their estimated relevance to the user’s query. 
Further, BioNav uses a cost model to decide which concepts to 
display at each step.Other systems that tackle PubMed search using 
the MeSH concept hierarchy include PubMed PubReMiner [25] 
and XplorMed [22, 30]. Both of them are query refinement tools 
and do not implement a particular navigation method. In particular, 
PubMed PubReMiner outputs a long list of all MeSH concepts 
associated with each query along with their citation count. The user 
can select one or more of them and refine her query. XplorMed 
performs statistical analysis of the words in the abstracts of the 
citations in the query result and proposes query refinements/
extensions to the user in a multistep process. Ali Baba [23], 
displays the results on a graph where edges denote associations 
between the result nodes, which are typically genes and proteins. 
iHOP [10], [11] shows to the user the genes associated to a query 
gene, where the association is measured through co-occurrence in 
a sentence. LSLink [15] uses the physical links between objects 
in the query result to find meaningful associations between 
pairs of terms in different controlled vocabularies annotating 
objects in multiple data sources. These associations allow users 
to discover novel and interesting relationships between pairs of 
concepts and potentially explore objects that are not retrieved 
by the initial query. Two academic proposals [2-3], dynamically 
categorize SQL query results by inferring a hierarchy based on 
the characteristics of the result tuples. Their domain is the tuple 
attributes and their problem is how to organize them hierarchically 
in order to minimize the navigation cost. They also decide the 
value ranges for each attribute, for both categorical and numerical 
ones, and how to rank them. One of the systems [3], takes into 
consideration the user’s preferences during the inference for a 
more personalized experience. Once the hierarchy is inferred, they 
follow a static navigation method. BioNav is distinct since it offers 
dynamic navigation on a predefined hierarchy. Hence, BioNav is 
complementary to these systems, since it can be used to optimize 
the navigation, after these systems construct the initial navigation 
tree. Clustering systems [27, 29, 31] create unsupervised query-
dependent clusters. PubMatrix [24], takes as input two sets of 
keywords terms, in addition to query keyword, and generates 
a co-occurrence frequency matrix of each pair of terms from 
the two lists, in the query result. The user can then browse this 
matrix and perform independent searches on pairs of terms. The 
Clusty [29], search engine clusters keyword-based query results 
on the web and operates on top of other search engines. HighWire 
Press [27], uses Clusty’s algorithms to cluster query results in 
the biomedical domain. Demner-Fushman and Lin [6], cluster 
PubMed documents by the drug they refer to based on the UMLS 
[17], drugs classification. Once the clusters are created, a static 
navigation method is followed. BioNav could be adapted to work 
on top of the (typically shallow) hierarchy created by clustering 
systems.

III. Proposed Model
The proposed system is a novel Query Shortening Technique 
(QST) used to reduce the navigation results obtained over large 
volumes of databases like Pub Med. Now adays getting accurate or 
expected user results leads to unexpected results. So, the proposed 
method enhances the previous systems by introducing the Query 
Shortening Technique by using pre defined multifilters in the 
database according data availability. The system incorporates the 

concept of hierarchies and shows the results in easy navigation.
The proposed system accepts the query request from the user 
and the technique process the request by Appling the Query 
Shortening Technique focusing on generation of  user expected 
results by applying predefined filters at the database level. Filtering 
techniques works with the B+ tree indexed to enhance the query 
result optimization. The system performs the result searching 
process by using the predefined multifilter technique and indexing. 
Based on the user’s request, First the system automatically applies 
predefined filters   implicitly without interaction of the user on the 
database to hide unnecessary and focusing on the interesting data 
and then system applies the indexing mechanism on the interested 
data and the processed results are organize the user expected results 
by using the concept hierarchy method for easy navigation.  In 
contrast, to the previous systems, the QST method outperforms 
and optimizes the query result time and minimizes query result set 
for easy user navigation. We follow the MeSH concept hierarchy, 
According to the semantics of the MeSH concept hierarchy [19], 
the label of a child concept node is more specific than the one of 
its parent. This also holds for most concept hierarchies. Once the 
user issues a keyword query, PubMed,The proposed method uses 
the Query Shortening Technique of Multifilter feature and Entrez 
Programming Utilities (eUtils) [7]—returns a list of citations, each 
associated with several MeSH concepts. BioNav constructs an 
Initial Navigation Tree by attaching to each concept node of the 
MeSH concept hierarchy a list of its associated citations. Formally, 
an Initial Navigation Tree TI (E1 , V1, r) is a concept hierarchy, 
where every node (concept)
The following figure illustrates the work nature of the system.

Fig. 2: Extended BioNav System Architecture

IV. Experimental Evaluation
We evaluated  the QST method using Multifactor s by extending   
BioNav system in terms of both average navigation cost and 
expansion time performance. Other traditional measures of quality, 
such as precision and recall, are not applicable to our scenario 
as the objective is to minimize the tree navigation cost and not 
to classify. The experiments were executed on a Dell Optiplex 
machine with 3 GHz CPU and 2 GB of main memory, running 
Windows XP Professional. All algorithms were implemented in 
Java and Oracle 10g was used as the database. In this experiments 
we follow the BioNav navigation method, which is evaluated 
using the Heuristic-ReducedOpt algorithm, leads to considerably 
smaller navigation cost for a set of real queries on the MEDLINE 
database and navigations on the MeSH hierarchy
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The following figure shows the Overall performance between 
BioNav (Previous) and (Extended BioNav).

V. Conclusions and Futrue Work
Information overload is a common phenomenon encountered 
by users searching biomedical databases such as PubMed. We 
address this problem by organizing the query results according to 
their associations to concepts of the MeSH concept hierarchy and 
propose a dynamic navigation method on the resulting navigation 
tree. Each node expansion on the navigation tree, reveals a small 
set of nodes, selected from among its descendents, and the nodes 
are selected such that the information overload observed by the 
user is minimized. We formally stated the underlying framework 
and the navigation and cost models used for evaluation of our 
approach. We prove that the problem  by using the Query 
Shortening Technique implementing predefined implicit filters 
and selecting the set of nodes that minimize the navigation cost is 
NP-complete, we followed  an efficient heuristic, and we validate 
it for diverse sets of queries and navigation trees.
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