A T axonom y Database System for Managing Multimedia Conten ts

Ha jime Kitak ami Y asuma Mori Masatoshi Arik aw a

f kitakami, mori, arikawag@its.hiroshima-cu.ac.jp

Hiroshima City University

151-5 Ozuka, Numata-Cho, Asa-Minami-Ku, Hiroshima-Shi 731-31, Japan

Abstract

We develope d a taxonomy database system for managing multimedia contents . The system is

ac c essible from remote users through World-Wide Web and is implemented in SQL pro gr amming

and CGI (Common Gateway Interface) scripts of World-Wide Web.

1 Intro duction

Recently

, many sp ecies have b een investigated by biologists in adv ancements such as Human Genome

Pro jects and Bioinformatics. The advancemen ts re ect the top ology of the taxonomic trees restruc-

tures rep eatedly in recognizing top ological mismatches b etween the taxonomic and the phylogenetic

trees. The taxonomic trees are app eared in biological dictionaries and are useful in constructing

and classifying DNA-sequence data at the international DNA data banks. How ever, the taxonomy

databases have b een constructed in lo osely-coupled environments; therefore, they are inconsistent with

each other. Moreover, the names of the taxonomic and the phylogenetic trees are di�cult to under-

stand without contents such as images and do cuments. In this pap er, we will present a taxonomy

database system for managing the multimedia contents using b oth database and WWW servers.

2 System Overview

Figure 1: The taxonomy database. Figure 2: WWW and database servers.

The taxonomy database system can integrate and manage the continuously enlarging biological

taxonomy databases which contain approximately 100,000 tuples. The height of the taxonomic tree

stored in the taxonomy databases is ab out 30 to 40. Each no de in the tree structure can b e de�ned

as a pair of names which consists of a no de name and its parent name. The tree structure shown in

Figure 1 is stored as a set of pairs of names in the integrated taxonomy database.

The p owerful tree search metho ds developed by our group can make visible to users a structure

which spans b oth up-and-down and left-and-right for a given no de. W e can de�ne the neighb orho o d area inferred from any no de by using the p owerful tree search metho ds. The neighborho o d area

can cover several no des made visible using the metho ds. If we change the given no de to one of the

other no des in the area, we can �nd the new area de�ned by the change. If we rep eatedly apply the

methods, we can move to any area of the tree structure shown in Figure 1. Users can also search many

documents, 1,500 images and DNA database in the integrated taxonomy database.

3 Accessing the T axonom y Database

W e also developed a to ol to interface b etween the taxonomy database system and W orld-Wide W eb

which allows remote access to the integrated database over the computer networks. The to ol was

implemented in CGI (Common Gatewa y Interface) script and the program co de was ab out 1,000 lines

in size. Figure 2 shows the system framework of the to ol we developed. If users access the integrated

database using W eb Browser , it sends a message which includes the access metho d to the database

server. The metho d represented by the stored pro cedure is executed on the database system after the

database server has received the message. The to ol has an e�ective window interface in which the

query and result windows are the same form so that it provides users with an easy interface for use in

repeatedly applying the p ow erful tree search metho ds.

Figure 3: Window Interface to rep eat the neighborho o d searches.

The left window shown in Figure 3 illustrates the initial window to infer a neighborho o d area

from a given no de. W e can see the center window after clicking the submit button. It illustrates the

execution results of the inference. The search results are shown in the menu of the window. The next

query condition can b e given by selecting a fo cused no de in the menu. If we select the search button

on the center window, the window interface makes us easily move to any area in the tree structure.

On the other hand, if we select the contents button, the system displays images and do cuments as

shown in the right window. Access to the taxonomy database system is av ailable from our WWW site

(http://www.its.hiroshima-cu.ac.jp/ kitakami/treedb.html). The database service using the system is

still in the development stage; therefore, access is free of charge for a trial p erio d.

Ac kno wledgmen ts

W e wish to thank the sta� of the international DNA data banks for their help in obtaining these

taxonomy databases with the relational mo del. This work was supp orted by the Grant-in-Aid for

Scienti�c Research on the Priority Area "Genome Sciences" from the Ministry of Education, Science,

Sports and Culture of Japan.