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Abstract: The paper describes the use of CASE-technology in the development of the cardiovascular diseases (CVD) database, which contains
information about genes and the relevant human proteins. The physical design of the database is done using a professional engineering package
MS SQL Server. In the created distributed database data is organized and structured, the security of a client-server database is organized, user
privileges are assigned. The client application is created in Borland C++ Builder programming environment. A qualitative data processing using
engine is suggested, it uses a universal search, which allows you to find relevant information about the genes responsible for disease
development, gene-candidate synonyms, its markers, the chromosome area map.
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I. INTRODUCTION

Experts around the world are constantly working on
identifying the genes, relevant proteins, as well as molecular
markers of cardiovascular (CVD) and oncological (OD)
diseases, as the most common diseases with a high mortality
today [10]. The creation of a full organized information
database, that contains reliable information about genes and
proteins, responsible for some of the CVDs and ODs, is
important. The creating database will allow to carry out a large-
scale study of the properties of genes and related proteins,
responsible for some of the CVDs and ODs development, that
hasn't been conducted before, to create molecular methods of
early disease detection, as well as to identify targets for a gene-
therapeutic remedy creation. An early diagnosis is especially
important for cancer medical treatment, that is, the creation of
molecular methods for early diagnosis will greatly increase the
chances of a patient medical treatment successful outcome
[41.[7].

The novelty of the work is to create a database that contains
specialized information about CVD. Existing databases of
National Center for Biotechnology Information (NCBI)
(www.ncbi.nih.gov), Gene Ontology on proteins of Swiss
Institute of Bioinformatics SWISS-PROT
(www.geneontology.org), contain information obtained in the
course of experimental work. The created database contains
information about genes and relevant proteins annotated by
hand, which greatly increases the functionality of the base and
the data validity level.

II. LOGICAL DATABASE DESIGN

Designing a database schema should solve the problem of
minimizing data duplication and simplification of their
processing and updating. When database schema is not
properly designed anomalies in data modification may
occur. They are due to the lack of tools of explicit
representation of multiple relations between software objects
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and underdevelopment of tools for describing integrity
constraints at the data model level. A relation normalization is
carried out to solve such problems [11],[8].

As part of the relational model the method of E.F.Codd was
used, which was developed in order to normalize relations, a
mechanism, which allows to convert any relations into the third
normal form, proposed by Codd was used [3].The
normalization of relations scheme is done by using the scheme
decomposition. Using the method of normalization, the
redundancy in the table was decreased, inconsistencies and
unnecessary expenditure of disk space problems were
solved. Normalization ensured the absence of data loss.

A. Application of CASE-technologies.

In connection with the clarity of the database conceptual
schemas representation ER-models are widely used in
Computer-Aided  Software/System Engineering (CASE)
systems, supporting the automated design of relational
databases.

The creation of modern information systems is a challenge,
which requires the use of special techniques and tools. Not
surprisingly, that in the recent years among system analysts and
developers an interest in the CASE-technologies and CASE-
tools, that will enable to maximum systematize and automate
all phases of software development, significantly increased [6].

AllFusion Erwin Data Modeler (ERwin) is the leading
solution for database modeling, for creating and maintaining
databases, data marts and data warehousing, as well as
enterprise data resource models. ERwin models visualize data
structures to simplify data organization and management, for
simplification of complex data interactions, database and
deployment environment development technologies. This
simplifies and accelerates the process of the database
development and its quality and reliability significantly
increase.

In this paper, the logical design of databases was created
with ERwin CASE tools, the model «Entity-relationship» (Fig.
1) was created.
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This scheme gives an intuitive overview of the project and
is particularly useful for the idea exchange between users. The
next step was to test all the operational use of the organization
data, associated with its proceccing, and the exclusion of
unnecessary or duplicate data.

III. DATABASE PHYSICAL DESIGN

Physical design phase is to link the logical database

structure and the physical storage environment in order to

achieve the most efficient data distribution, i.e. mapping the
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logical structure of the database to storage structure. The
problems of distribute the stored data in the memory space, the
choice of effective methods of access to various components of
the "physical" database are solved. The results of this phase are
documented in the form of storage schemes in Data Definition
Language (DDL). Decisions, accepted at this stage, have a
decisive influence on system performance.
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Figure 1. The logical scheme "Entity-Relationship" in ERwin for cardiovascular and oncological diseases.

A. The physical design of the database

The physical design of the database is done using the
package of professional engineering MS SQL Server. SQL
Server database is a relational database that is compatible with
SQL (Structured Query Language) with integrated XML
support for Internet applications.

Database - is also a place of data storage, but for the most
types of data files it does not provide information directly to the
user, launches an application that accesses the data base and
presents them in an understandable for the user format. Despite
the different ways of information in the form of databases,
relational database management system (DBMS) is considered
to be one of the most effective. In a relational DBMS for
efficient data organization mathematical theory, namely the
relational algebra, is used.

MS SQL Server has several advantages over other database
systems: ease of installation, deployment and operation, as well
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as scalability, data warehousing and systems integration with
other server software. Another factor that influenced on MS
SQL Server choice in this paper - it's speed. In relational
DBMSs, speed is the time required to execute the query and
return the results of processing the user request.

The rapid growth of SQL (Structured Query Language)
popularity is one of the most important trends in modern
computer industry. Over the past few years, SQL has become
the sole language of databases. Today, over a hundred
databases support SQL, working on personal computers and
mainframes.

B.  Database security

One of the major components of database project is to
develop a database security tools. Data privacy has two aspects:
security against crashes and unauthorized access. To secure
against failures backup strategy is developed. To protect
against unauthorized access each user is granted data access
only in accordance with his access rights [9].
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In this work, carried out by means of SQL Server data
security organization is held in standard mode. User accounts
are used to control access rights to specific server resources,
such as tables and stored procedures. In user records user roles
are defined - one or several. User accounts to login into the
system as users are created, the user needs enter Logins in the
Name field, enter a password in the Password field, select SQL
Server Authentication, select database Biolnformatics from the
Database drop-down list.

C. Client-server application

During the development of distributed information systems
the following tasks in the organization of interaction between
client and server sides appear: the transfer of personal database
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to a server for its further shared use as a corporate database; the
organization of requests from the client computer to a
corporate database, hosted on the server, the development of a
client application for remote access to a corporate database
from the client computer, the server administration from the
client side [5].

In this paper, during the development of client-server
application the possibility of work with databases through
ActiveX Data Objects (ADO) technology is used [2]. The ADO
technology is based on the object model, in which the objects
are sets of collections, methods and properties that support
databases. The objects of this technology provide the best
opportunities for integrating applications with databases.

The nuclear lamina consists of 2 two-dimensional matix of proteins located next to the inner

ruclear membrane. The lamin famiy of proteing make up the matrix and are highly conserved

in evalution. During mitosis, the lamina matiix is reversibly disassembled as the lamin proteins

are phosphorylated. Lamin proteins are thought to be imvalved in nuclear stability, chiomatin
structure and gene expression. Yertebiate laming consist of twa types, & and B. Through

altenate splicing, this gene encodes thiee type & lamin isofoms. Mutations in this gene lead

to several diseases: Emery-Dreifuss muscular dystrophy, familial partial fipodystiophy, limb girdle Mo
ruscular dystrophy, dilated cardiomyopathy, CharcatMarie-Tacth disease, and Hutchinson- 5
Giford progeria syndrome.
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Figure 2. The client side of the database of genes and related proteins, responsible for the development of cardiomyopathy.

D. Client application.

The client application, created in C++ Borland Builder
programming environment, is designed for the user to process
data, namely: datvretrieval, updating, search [1].

The advantage of data processing proposed in this paper is
that for each type of disease the gene localization on the
chromosome is specified. Moreover, there is a detailed map of
the chromosome area, where the gene is located and the
chromosome ideogram. on which you can see the overall
structure of the chromosomes and the nature of the bands in the
shoulders — the segmentation imade. Also map indicates the
total number of genes in this region with their functions
description, and the total number of genes on the chromosome.
In the protein information graphics and pictures are available.

E. Organization of the search engine.

In large databases it is impossible to perform editing and
revising the information without tools for finding the desired
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record. The easiest way to perform a similar search using a
universal method of Locate (), which gives the ability to create
insensitive loCasemsensitive and partial key loPartialKey
search.

The used search method allows to find relevant information
about the genes responsible for disease development, a
synonym for the gene-candidate, his marker, map of the
chromosome area. To simplify the search, all these
characteristics are given in the capital form also. In the
descriptions to the protein the list of diseases, for the
development of which this protein corresponds, is given. To
simplify the search a list of synonyms is given, which avoids
confusion when searching for a particular gene or protein.

IV. CONCLUSION

The created database is implemented in the scientific and
experimental laboratory of the Kazakh National University
named after al-Farabi. Currently, the database is used to
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conduct a large-scale study of the properties of genes and
related proteins, responsible for the development of some CVD
and PD, and to create specific targets for a gene - therapeutic
drugs. The developed information model is also recommended
for use in cardiomyopathy clinic in Almaty for the diagnosis of
cardiovascular diseases using molecular markers, contained in
the created database.
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