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1. Introduction

1.1. Purpose and scope

The purpose of this document is to provide a general description of the data warehousing process in
order to give a better understanding to other partners

1.2. Document Structure

In addition to this section the document contains the following sections:
Section 2 — a description of data warehousing
Section 3 — data warehousing in Biology
Section 4 — references
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2. Data Warehousing

A data warehouse [1,2] is generally accepted as a large database that is populated with significant
amounts of what is considered as transactional data. The purpose of the data is to support decision-
making processes with the aid of data analysis techniques. Data warehouses play a mgjor role in the
corporate sector where companies wish to observe trends relating to their business data. A typica

example is this of a supermarket. In order to maximise profits, it isimportant to know which products
sall well during which periods of the year and whether or not placing promotions on certain products
will be beneficial. In order to help the supermarket executives to reach such decisions, data
warehouses are employed. Their role is to periodicaly take snapshots of data from transactional

databases and load them into the data warehouse. Data mining techniques are typicaly employed to
derive information from the warehouse that will ultimately help in the decision making process.

A magjor difference [3] between a data warehouse and a typical transactional database relates to the
frequency in which information is updated. A transactional database is one in which updates are made
on atransactiona basis. Each new transaction in atransactional database results in the database being
updated. This may result in severa thousand transactions being carried out every minute depending
on the nature of the data. This differs greatly from the data warehousing scenario where data is
updated at regular time intervals. Typica time periods for data warehouse updates are daily, weekly
and monthly. Fundamental to the role of data warehousing in this context is the time dimensionality or
historic nature of the data contained in the warehouse. The data can be viewed as a three-dimensional.
Each time t represents the state of the business at that time and this can be compared with any other
time (or snapshot) that is stored in the warehouse (e.g. t-1). In addition to the set time intervals, the
data from previous data warehouse updates remains in its current state. It is considered to be non-
volatile. Once datais entered into a data warehouse, it can be considered as read only.

Many view a data warehouse as just another database, but this is a misconception. Data warehouses
are typicaly built to support information access, rather than efficiency of storage. Many modern
databases are built around the relational model or other models and the main aim of such modelsisto
provide efficient storage while still maintaining reasonable retrieval rates. However, modern
information analysis approaches require substantial amounts of pre-processing before they can derive
information due to the way in which the information is stored. The pre-processing is typicaly
required because of the approach adopted during the database’ s creation, for example normalisation in
the case of the relational model. Traditionally the efficient use of space has been the deciding factor
on the type of model to adopt and often resulted in the relational model being chosen. This ultimately
resulted in high levels of normalisation being carried out, making the retrieval of information difficult.
With the relatively cheap hardware rates today, large storage capacities are possible at the fraction of
the cost when the relational and other approaches were devised and so storage restrictions are less of a
factor during database design today. Data Warehousing has emerged from the fact that storage is less
restricted and addresses the needs of the data rather than the physical limits.

Data warehouses are typically built from a traditiona database management system (DBMS).
However, the design of the warehouse does not consider storage efficiency as a limiting problem.

Instead it redundantly stores information in a format that more closely relates to the way in which it
will be used during information analysis.

Data warehousing therefore not only includes the physical storage of the data, but also the processes
surrounding its generation and access.
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3. Data Warehousing in Biology

Data warehousing has been heavily used in business areas such as banking, insurance and retail.
However, its application in biology is far behind due to severd reasons including [4,5]:

1) Datainbiology is massive, complex and fast-growing
2) A great amount of biological datais dynamic

3) The concepts and requirements for data warehouse in biology is different from those the
traditional application which is market driven

Data warehousing in biology is supposed to provide data that is subject-oriented, integrated, non-
volatile, expert-interpreted collection of biological data. Its purpose is to support the analysis of
biological data and discovery of knowledge. The type of data can be historical data and metadata that
integrate from heterogonous systems and extracted from literature, experiments and various biological
databases. The objectives of biologica data warehouse are easy access, effective integration and full of
quality of data (data required to be clean, accurate, consistent, relevant to data mining and knowledge

discovery processes). The operations involved in abiological data warehouse consist of data clearance,
extraction, integration and transformation.

The key issues exist in design of data warehouse, which are data modelling, data transformation,
integration of data resources and various tools, and maintenance. No exclusion is from biological data
warehouse, what is more, it is more challenging than the traditional data warehouse because the
biological data is massive, heterogonous, complex, incomplete, noise, errors-trended.
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