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Abstract

Data on one’s personal computer (PC) is continue to increase day by day and it has made need of managing personal desktop
data as an active area of research. Managing desktop data includes an efficient way of searching and retrieving desired data and
information from it. Several search engines and search tools are developed to provide search on the desktop data. In this paper,
we present a solution for providing exhaustive search on one’s heterogeneous desktop data.
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1. Introduction

Managing personal data is an emerging area of research because of the availability of large amount of digital data.
Desktop data is a form of personal data available on one’s personal computer system. Desktop Search is a specialized
instance of the Information Retrieval (IR) technology and provides search over personal data items on one’s desktop.
Various Desktop Search Engines (DSEs) such as Google14, Yahoo!23, Corpenic8, X122 manage one’s personal desktop
data with an extension to email servers. A DSE uses crawler programs to extract data from various data sources that
is indexed for further processing to get desired information. In this paper, we design a desktop search system for
managing personal desktop data.

The proposed system makes search for files & folders and also retrieves partial contents of a semi-structured and
unstructured data files. Here, a semi-structured and unstructured data file refer to an XML file and a text data file
respectively. Files are searched on the basis of their properties. A user can search a file on the basis of one or more
file’s properties such as file name, last access date, last-modified date, creation date, extension and size (KB). For
folders one can search on the basis of properties including folder name, creation date, modification date, and access
date. Partial content retrieval from semi structured data text files have also been included in the proposal as retrieving
partial contents from files is an active research issue in managing desktop data19.

The next section of the article discusses problem definition and related work briefly, Section 3 and 4 presents a Data
Flow Diagram (DFD) and algorithm for the proposed system respectively and Section 5 concludes the paper with
future work.
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Fig. 1. Context Diagram of the Proposed Desktop Search System.

2. Related Work

Personal data refers to data related to one who accessed, owned and maintained it during his/her lifetime. Personal
data consists of a variety of data including images, videos, semi-structured data, text data, emails, and so on. This data
may be available in both centralized and distributed forms. Desktop data is an example of centralized personal data;
various desktop search engines and tools have been developed for managing and improving search over data. Feldsper5,
Phlat9, Semex4, XSearcher6, etc. are few examples of search system that retrieve information using associations among
data. Google desktop search14, Yahoo!23, Corpernic Desktop Search8, Windows search21 and many more desktop
search engines are in use for searching data from desktop systems. These search systems have been compared on
various parameters1, 3, 17. The DSEs works on the principles of file systems of the underlying operating systems. One of
the limitation with the DSEs is that they do not support the retrieval of partial contents from files19. To search through
a DSE approach, user first enters the search query to the search engine, and the search engine looks up the indexed
database for getting desired results7. Crawler programs are used by the DSEs for crawling and extracting information.
This information is then further used by an indexer to create an indexed database. The problems with DSEs are that
they lack in providing partial retrieval of information19, supports simple keyword queries only; hence, do not support
complex queries, no support for semantic integration, and takes initial indexing time once installed. Modelling and
querying of heterogeneous desktop data further increases the complexity for developing a desktop search system.
It explores a new research dimension for personal data management2, 10, 15. In 2006, a graph data model has been
proposed for modeling and providing uniform view over the personal data namely iMeMex Data Model (iDM)11, 12

and to query over the uniform view a query language iMeMex Query Language (iQL) is used, which is complex to
understand by a novice; here, it is expected from the users that they have knowledge of the underlying structure of the
personal data. Recently in 2015, a framework is introduced for accessing heterogeneous data with different methods
for query answering20. Similarly, various other methods have been proposed to query over XML data13, 18. In our
previous work16, we proposed a desktop search system for searching desktop data for various file types and this paper
is an extension of our previous work.

3. A Data Flow Diagram and Description of the Proposed System

This section describes the design of the proposed search system in detail. The desktop search system offers metadata
based search on files & folders, and content based search on XML and text file. Figure 1 depicts a context diagram of
the system which is further decomposed in Fig. 2 and Fig. 3. User submits a query to the desktop search system which
in turn interacts with the file system of underlying operating system form required information.

The system processes a query and return results to the user. The first level DFD of the context diagram is shown in
Fig. 2. Fig. 3 exhibits second level DFD of the context diagram. Figure 2 contains four modules namely (1) execute
file search, (2) execute folder search, (3) execute XML search, (4) execute text search. The names of each module also
exhibit the functionalities to be implemented by them.

Figure 3 exhibits the further details of the data and modules as shown by the DFD in Fig. 2. Here, process input
data module resolves a query based on its category and forwards to one of the four modules as shown in Fig. 3.
Decomposition of input data for the four modules have also shown in Fig. 3. Individual functionality of each module in
the DFD shown in Fig. 3 supports a modularization criteria which appears appropriate here. The system offers several
search options to the users and the same can be summarized here as follows:
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Fig. 2. Level 1 DFD.

Fig. 3. Detailed DFD of the Proposed System.
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• Searching files on the basis of metadata including file name, size, creation date, last modified date, last access
date, and file type.

• Searching folders on the basis of metadata including folder name, creation date, last modified date, and last access
date.

• Retrieve partial contents from XML files using tags, sub tags, and contents with tags.
• Retrieve partial contents from text files and word documents using text pattern.

For a query on files/folders a user mention path for search. If user does not mention the path then the entire disk will
be searched by the system. Once query criterion is entered, the file system is searched for the matches and the matched
results are displayed to the user. For making search over XML file, the system can search file on the basis of tag name,
contents of tags or both. The system is expected to process a variety of queries, few of the sample queries are given
below:

1. Search for files where the file size is 500 MB from d drive.
2. Search file named Nisha created on January 20, 2016.
3. Search drive g for folders which are modified on January 10, 2016.
4. Search folder named Nisha from f drive.
5. Search text files containing word dataspace and the file is modified on January 11, 2015.
6. Search contents of tag <employee> from XML files.

4. Algorithms for Searching Desktop Data

In this section, we discuss algorithms of the proposed desktop search system. These algorithms include algorithm
for searching files on basis of their metadata, and algorithms for partial content retrieval from XML and text files.
Algorithm 1 describes search over files and Algorithm 2 and 3 describes contents based search on XML and text files
respectively.

Algorithm 1. Search for File using Metadata
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Algorithm 2. Content Search from Text Files having Extensions .doc, .docx, .txt, .rtf, and .pdf

Algorithm 3. Search on XML File
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5. Conclusions and Future Directions

In current scenario, management of user’s personal data is an emerging issue as personal data is both distributed and
heterogeneous in nature. Various tools and desktop search engine such as Google, Yahoo!, etc. have been developed
to provide search over the desktop data. Problem with these search engines is that they take extra indexing time prior
starting their processing and also do not provide partial content retrieval from files. In this paper, we extended our
previous work16 for more file types and proposing a solution for managing desktop data. The system offers search
over desktop data using metadata and also supports partial content retrieval from files (XML files, text files). The
implementation of the proposed system is in progress. Implementation and extension of our work for adding features
such as use of wildcard characters for file name in searching are our immediate future work.

References

[1] O. Bergman, R. Byth-Marom, R. Nachmias and S. Whittaker, Improved Search Engines and Navigation Preference in Personal Information
Management, ACM Transactions on Information Systems, vol. 26, issue 4, (2008).

[2] C. Borjigin, Y. Zhang, C. Xing, C. Lan and J. Zhang, Dataspace and its Application in Digital Libraries, The Electronic Library, vol. 31,
issue 6, pp. 688–702, (2013).

[3] M. Burghardu, T. Scheidermeier and Chtistian Wolff, Usability Guidelines for Desktop Search Engines, Proceedings of 15th International
Conference on Human-Computer Interaction, Springer, pp. 176–183, LNCS 8004, (2013).

[4] Y. Cai, X. L. Dong, A. Halevy, J. M. Liu and J. Madhavan, Personal Information Management with SEMEX, Proceedings of International
Conference on Management of Data, ACM SIGMOD, pp. 921–923, (2005).

[5] H. D. Chau, B. Myers and A Faulring, What to do When Search Fails: Finding Information by Association, Proceedings of SIGCHI
Conference on Human Factors in Computing Systems, pp. 999–1008, (2008).

[6] J. Chen, H. Guo, W. Wu and C. Xie, Search Your Memory!-Associative Memory Based Desktop Search System, Proceedings of the
International Conference on Management of Data, ACM SIGMOD, pp. 1099–1102, (2009).

[7] B. Cole, Search Engines Tackles the Desktop, IEEE, (2005).
[8] http://www.copernic.com/en/products/desktop-search/home/download.html, last visited on 10 February (2016).
[9] E. Cutrell, D. C. Robbins, S. T. Dumais and R. Sarin, Fast, Flexible Filtering with Phlat-Personal Search and Organization Made Easy,

Proceedings of SIGCHI Conference on Human Factors in Computing Systems, pp. 261–271, (2006).
[10] J. P. Dittrich, L. Blunschi, M. Farber, O. R. Giradm, S. K. Karakashian, M. Antonio and V. Salles, From Personal Desktops to Personal

Dataspaces: A Report on Building the iMeMex Personal Dataspace Management System, Proceeding of BTW, pp. 292–308, (2007).
[11] J. P. Dittrich, iMeMex: A Platform for Personal Dataspace Management, Proceedings of 2nd NSF sponsored Workshop on Personal

Information Management, ACM SIGIR, (2006).
[12] J. P. Dittrich and M. A. V. Salles, idm: A Unified and Versatile Data Model for Personal Dataspace Management, Proceedings of 32nd

International Conference on Very Large Databases, pp. 367–378, (2006).
[13] D. Florescu, D. Kossman and I. Manolescu I, Integrating Keyword Search into XML Query Processing, Proceedings of International World

Wide Web Conference, pp. 119–135, (2000).
[14] http://desktop.google.com, last visited on 5 January (2016).
[15] C. Hedeler, K. Belhajjame, N. W. Paton, A. Campi, A. A. A. Ferandes and S. M. Embury, Chapter-7 Dataspaces, Search Computing, Berlin

Heidelberg Springer, pp. 114–134, LNCS 5950, (201).
[16] M. Kayest and S K Jain, A Proposal for Searching Desktop Data, Proceedings of 3rd International Conference on Innovations in Computer

Science and Engineering (ICICSE), Springer, vol. 413, pp. 113–118, (2015).
[17] B. Markscheffel, D. Buttner and D. Fishcher, Desktop Search Engines-A State of Art Comparison, Proceedings of the 6th International

Conference on Internet Technology and Secure Transactions, pp. 707–711, (2011).
[18] S. Pradhan, An Algebraic Query Model for Effective Retrieval of XML Fragment, Proceedings of the 32nd International Conference on Very

Large Databases, pp. 295–306, (2006).
[19] S. Pradhan, Towards a Novel Desktop Search Technique, Proceedings of 18th International Conference on Database and Expert Systems

Applications, pp. 192–201, LNCS 4653, (2007).
[20] D. R. Virgilio, A. Maccioni and R. Torlono, A Unified Framework for Flexible Query answering over Heterogeneous Data Sources,

Proceedings of 11th International Conference on Flexible Query Answering System, vol. 400, pp. 283–294, (2015).
[21] http://www.microsoft.com/windows/products/winfamily/desktopsearch/default.mspx, last visited on 10 January (2016).
[22] http://www.x1.com, last visited on 2 January (2016).
[23] http://info.yahoo.com/privacy/in/yahoo/desktopsearch/, last visited on 10 January (2016).


