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Abstract: Data warehousing is a phenomenon that grew from the huge amount of electronic data stored in recent years
and from the urgent need to use that data to accomplish goals that go beyond the routine tasks linked to daily processing.
Modeling data warehouses is a complex task focusing, very often, into internal structures and implementation issues. In
this paper we discuss that, in order to accurately reflect the user’s requirements into an out of error, easy to understand,
and easily extendable data warehouse schema, special attention should be paid at the dimensional modeling phase. Based
on a real mortgage business warehouse environment, we present a set of user modeling requirements and we discuss the
involved concepts. Understanding the semantics of these concepts, allow us to build a conceptual model- namely, the
starER model- for their efficient handling. According to William H. Inmon data warehouse is a subject-oriented,
integrated, time- variant, nonvolatile collection of data in support of management decisions.
Data warehouses store current as well as historical data and are used for creating trending reports for senior management
reporting such as annual and quarterly comparisons. Data Warehousing is a recent technology that allows information to
be easily and efficiently accessed for decision-making activities by collecting data from many operational, legacy and
possibly heterogeneous data sources.
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I.
Introduction
Nowadays, data warehousing became an important strategy to integrate heterogeneous information sources in organizations,
and to enable On-Line Analytic Processing (OLAP). Unfortunately, neither the accumulation, nor the storage process, seems
to be completely credible. The concept of data warehousing originated in 1988 with the work of IBM researchers Barry
Devlin and Paul Murphy. The need to warehouse data evolved as computer systems became more complex and handled
increasing amounts of data. Warehoused data must be stored in a manner that is secure, reliable, easy to retrieve and easy to
manage. On-Line Analytical Processing (OLAP) tools are well-suited for complex data analysis, such as multi-dimensional
data analysis, and to assist in decision support activities while data mining tools take the process one step further and actively
search the data for patterns and hidden knowledge in the data held in the warehouse [1]. A data warehouse is a relational or
multidimensional database that is designed for query and analysis.
Data warehouse design has hitherto focused on the physical data organization (i.e., the "internal" structure) and quite
understandable so, because of the volume and the complexity of data. Following the logical structure of data, as described in
a data warehouse, several schemas have been developed emphasizing on the star-oriented approach; data unfolds around facts
occurring in businesses [2]. The star, the star flake, and the snowflake schema are used widely for this purpose. Although all
of these schemas provide some level of modeling abstraction that is understandable to the user, they are not built having
his/her needs in mind. Data warehouses to bring multiple databases together and make them available for data mining and
other forms of analysis. Data warehousing is a collection of decision support technologies, aimed at enabling the knowledge
Worker (executive, manager, and analyst) to make better and faster decisions.
A data warehouse is a database designed to support decision making in an organization. Data from the production databases
are copied to the data warehouse so that queries can be performed without disturbing the performance or the stability of the
production systems. Our position is that data warehouse modeling- as exactly databases do, many years now- should be
exposed, to a higher level of design that is understandable to the user, independent of implementation issues, and that does
not use any computer metaphors, such as "table" or "field". The result of this process will be a schema that is formal and
complete, so that it can be transformed into the next logical schema without ambiguities Data warehouses offer organizations
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the ability to gather and store enterprise information in a single conceptual enterprise repository. Basic data modeling
techniques are applied to create relationship associations between individual data elements or data element groups. These
associations, or “models,” often take the form of entity relationship diagrams (ERDs). More advanced techniques include the
star schema and snowflake data model concepts. Regardless of the technique chosen, the goal is to build a metadata model
that conceptually represents the information usage and relationships within the organization. They are not optimized for
transaction processing, which is the domain of OLTP systems [13]. Data warehouses usually consolidate historical and
transactional data derived from multiple sources. Data warehouses separate analysis workload from transaction workload and
enable an organization to consolidate data from several sources. The data in a data warehouse is typically loaded through an
extraction, transformation, and loading (ETL) process from one or more data sources such as OLTP applications, mainframe
applications, or external data providers. The architecture of the enterprise data warehouse is designed to deliver the analysis
capabilities defined in the business requirements document just referenced and likewise to provide the critical success
elements defined there. In addition, the warehouse is expected to deliver any additional analysis capabilities delivered by
existing campus decision-support systems which were not explicitly documented in the business requirements document.
This is the conceptual or semantic modeling phase, and the benefits of its use have been praised a lot:
communication between the designer and the user, early detection of modeling errors, and easily extendable schemas are
among them. The conceptual modeling phase is part of a design methodology- which is classical in the database area, and has
been already proposed for the data warehouse area- following the user requirements analysis and specifications phase and, is
followed by the logical design focusing on workload refinement and schema validation.
The ex ante treatment of the metadata repository is enabled by a full set of steps, i.e., quality question, which
constitute our methodology for data warehouse quality management and the quality-oriented evolution of a data warehouse
based on the architecture, process and quality meta models. Our approach extends GQM, based on the idea that a goal is
operationally defined over a set of questions. Thus, we provide specific “questions” for the full lifecycle of a goal: this way
the data warehouse metadata repository is not simply define statically, but it can be actually exploited in a systematic manner.
II.
Novel Architecture of Data warehouse:
The data warehouse architecture is primarily based on the business processes of a business enterprise taking into
consideration the data consolidation across the business enterprise with adequate security, data modeling and organization,
extent of query requirements, meta data management and application, warehouse staging area planning for optimum
bandwidth utilization and full technology implementation [2].
We made an interesting point above, by stating that the efficient management of the lifecycle of a data warehouse is
enabled by the inspection of three viewpoints concerning the data warehouse: its architecture, processes and substances. The
architecture constitutes of the static components comprising the data warehouse; the processes capture the dynamic part of
the data warehouse environment. Finally, quality is a measure of the fulfillment of the expectations of the involved
stakeholders in such an environment[3].
For each viewpoint, a respective meta model can be derived. It is important, of course, that all three meta models
respect a coherent framework, and fit gracefully with each other. We will immediately proceed to present the architecture
meta model for a data warehouse, as well as the general framework for metadata management. In the next section we will
make a proposal for a quality meta model and in the fourth section we will present templates for quality management in a
data warehouse environment.
The data warehouse processes -which we believe to be the more interesting part of the whole environment
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Figure 1.1. A generic architecture for a data warehouse

Although many data warehouses have already been built, there is no common methodology, which supports
database system administrators in designing and evolving a data warehouse. The problem with architecture models for data
warehouses is that practice has preceded research in this area and continues to do so. Consequently, the task of providing an
abstract model of the architecture becomes more difficult. Formally, an architecture model corresponds to the schema
structure of the meta-database that controls the usually distributed and heterogeneous set of data warehouse components and
therefore is the essential starting point for design and operational optimization. The purpose of architecture models is to
provide an expressive, semantically defined and computationally understood meta modeling language, based on observing
existing approaches in practice and research. Expressiveness and services of the metadata schema are crucial for data
warehouse quality [9].
In this Section we focus on the special modeling needs of a data warehouse at the conceptual phase, as they are
drawn from theoretical and practical experience for a mortgage company. The listed user requirements reveal a set of new
modeling concepts that need to be handled. Based on these, later on, well-known models and schema are to be combined and
extended with new constructs, improving their ability to conveniently design data warehouse environments.
In this paper we firstly address the modeling requirements of a data warehouse, from the user point of view. For this
purpose, we use a real mortgage business environment. The understanding of the requirements reveals a set of concepts that
need to be accommodated at the conceptual modeling phase. We propose the use of a new model, namely the starER model,
for the conceptual modeling of data warehouses. The starER model combines the semantically rich constructs of the wellknown Entity- Relationship (ER) model with the star structure that rules the data in data warehouses. Our starting point is
that, the ER model has been tested for years, and proved powerful enough to model complex applications such as
spatiotemporal, and multimedia. In all cases, when new modeling techniques are needed to capture the new demands, new
constructs are added to ER; but the core of the model is the same. So, there is no reason to change such a model, which
designers are familiar and happy with. On the other hand, as mentioned before, data warehouses impose a new modeling
structure [5].
The architecture of the enterprise data warehouse is designed to deliver the analysis capabilities defined in the
business requirements document just referenced and likewise to provide the critical success elements defined there. In
addition, the warehouse is expected to deliver any additional analysis capabilities delivered by existing campus
decision‐ support systems which were not explicitly documented in the business requirements document. These systems
include the following:
• BAIRS
• BIS
• Cal Profiles
• The pilot student data warehouse
• FASDI
• The Office of Student Research database/ reporting file.
Describes the number of stages and how data is processed to convert raw / transactional data into information for end user
usage.
The data staging process includes three main areas of concerns or sub- processes for planning data warehouse architecture
namely “Extract”, “Transform” and “Load” These interrelated sub-processes are sometimes referred to as an “ETL” process.
1)
Extract- Since data for the data warehouse can come from different sources and may be of different types, the plan
to extract the data along with appropriate compression and encryption techniques is an important requirement for
consideration.
2)
Transform- Transformation of data with appropriate conversion, aggregation and cleaning besides de-normalization
and surrogate key management is also an important process to be planned for building a data warehouse. [12]
3)
Load- Steps to be considered to load data with optimization by considering the multiple areas where the data is
targeted to be loaded and retrieved is also an important part of the data warehouse architecture plan.
III.
Dimensional Model of Data warehouse
A Dimensional Model is a database structure that is optimized for online queries and Data Warehousing tools. It is
comprised of "fact" and "dimension" tables. Dimensional Models are designed for reading, summarizing and analyzing
numeric information, whereas Relational Models are optimized for adding and maintaining data using real-time operational
systems [24]. Dimensional models use facts and dimensions to describe data for the business. In dimensional modeling, the
best unit of analysis is the business process in which the organization has the most interest. Dimensional modeling is very
flexible for the user perspective. Dimensional data model is mapped for creating schemas. Whereas ER Model is not mapped
for creating schemas and does not use in conversion of normalization of data into demoralized form [6].
Dimensional Models A demoralized relational model Made up of tables with attributes Relationships defined by
keys and foreign keys Organized for understandability and ease of reporting rather than update Queried and maintained by
SQL or special purpose management tools [4]. A dimensional model includes fact tables and lookup tables. While it is
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universally recognized that a DW leans on a multidimensional model, there is no agreement on the approach to conceptual
modeling. On the other hand, an accurate conceptual design is the necessary foundation for building a “good” information
system [10].
_ The Entity/Relationship model is widespread in the enterprises, but….
"Entity relation data models [...] cannot be understood by users and they cannot be navigated usefully by DBMS software.
Entity relation models cannot be used as the basis for enterprise data warehouses.” (Kimball, 96)[5, 6].
IV.
Conclusion
Data warehouses separate analysis workload from transaction workload and enable an organization to consolidate data from
several sources. The data in a data warehouse is typically loaded through an extraction, transformation, and loading (ETL)
process from one or more data sources such as OLTP applications, mainframe applications, or external data provider.
Dimensional modeling is a logical design technique for structuring data so that it’s intuitive to business users and delivers
fast query performance. Data presented to the business intelligence tools must be grounded in simplicity to stand any chance
of success. Simplicity is a fundamental requirement because it ensures that users can easily understand databases, as well as
allows software to efficiently navigate databases.
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