Overview of Data Warehouse 

Data Warehouse

All organizations today are inundated with data; however, employees are often unable to properly utilize this resource because it is hard to find and access and difficult if not impossible to extract meaningful information or insights from it. The root of the problem is the fact that the data is distributed across and beyond the enterprise in a myriad of databases in disparate formats, technologies and definitions. The information in these systems is critical because it contains a comprehensive record of past transactions as well insights into how a company does business, who its customers are, their behaviors and potential value. Additionally, employee information and massive amounts of operational data relating to costs and revenues lies virtually unused.

Implementing a data warehouse provides a single, consolidated, enterprise view of a company’s data, enabling users to locate, access, and analyze the information they need. Several new corporate application domains are creating more demand for DW and BI: customer relationship management (CRM) and enterprise resource planning (ERP-P-Soft) are two examples. In general, a data warehouse can be defined as an informational database and accompanying data integration architecture specifically intended for decision support for downstream applications, such as campaign management. In this application, marketing methods and identification of the highest potential customers can be identified to target efforts in a specific way to specific customers thus reducing costs and improving yield. During the campaign results can be specifically measured for success. Business Intelligence can be defined as the set of tools or analytical applications built on top of the data warehouse to facilitate access, analysis, and reporting of the data.

In data warehousing, specific subsets of data are selected from operational systems, including legacy applications, custom applications, ERPs and external systems such as third party demographic marketing data. The data is replicated, cleansed, and transformed utilizing tools commonly referred to extraction, transformation, and loading (ETL) tools. The DW is updated or refreshed periodically with new data from various operational systems.

Data Warehouse vs. Operational Systems

The database design and functionality of a data warehouse differs greatly from that of operational systems. Operational systems are designed to support rapid transaction processing; data warehouses are organized by subject matter and use simplified data schemas that provide easier access in order for business analysis to be conducted by operational unit rather than by more technical employees. 


Comparison of an Operational System and Data Warehouse

	Characteristic
	Operational System
	Data Warehouse

	Organization
	Organized by transactions it performs such as order entry
	Organized by subject, such as customer or product

	Number of users
	High number of simultaneous users, such as 1-800 agents
	Much lower number, usually more of an analyst level 

	Transaction volume
	Short transaction time, usually in seconds or sub-seconds
	Query time can vary from minutes to hours and in some cases days

	Database size
	Usually much smaller than warehouses; historical data is off loaded regularly
	Usually are tremendously larger than operational systems; data is consolidated from several systems and historical data is maintained for significantly longer periods of time

	Historical Data
	Usually only a few periods
	Usually maintained for several years

	Updating
	Continuously updated as transactions are processed
	Periodically updated usually in batch processing cycles



Data Warehouse Architecture

Data Warehouses are implemented using an architecture that separates the decision support activities from operational systems. This is done for many reasons. As the table above indicates, DW queries are typically much longer running than operations performed on transaction systems. By physically separating the two, the data integrity and performance of the operational system is protected. Additionally, data and information security can be tightened in both systems, allowing specific access to appropriate individuals on an as needed basis. Finally, DW architecture can be designed to scale to support increasing data volumes and number of users.

Common DW and BI Terms

 Data Warehouse – As the name implies, this implementation would encompass most or all of the information from which a company would make business decisions.

Data Mart – More focused ‘data warehouses’ are departmental warehouses organizing specific business functions or subject areas, such as sales and marketing.

Operational Data Store(ODS) – The ODS combines features of both the data warehouse and operational systems. This data is fed directly from the operation systems, is optimized for time sensitive decision support or reporting and then is used to load the data warehouse. Data maintained in ODSs is subject to frequent changes and is usually maintained in much shorter batch cycles than are DWs. It contains current, detailed information that can be used for queries and reporting but is never updated directly from the operational systems. This architecture serves the dual purpose of query/reporting without impacting the performance of the operational systems but also serves as a staging area where information is collected and consolidated before being cleansed, transformed and loaded into the DW. For example, a financial ODS could allow for month reporting to be performed from the ODS rather than impacting the performance of the P-Soft transaction system or the performance of the Marketing system since they currently reside on the same physical platform.

Enterprise Data Model – A blueprint for all the data used by all departments including data relevant to the entire organization and specific to individual areas. This is the foundation of the DW effort serving to resolve inconsistencies and different interpretations of data used throughout the enterprise by providing a standard and common definition of data. An example of this could be a common definition of REVENUE to be provided by the warehouse rather than from multiple source systems where slight differences in calculations could occur.

Metadata Repository – The overly simplified definition is 'data that describes data'. Metadata describes/defines the structure and meaning of data objects, defining the source, structure, relationships, behaviors and business rules that were used to produce it. Two types of metadata exist: Technical metadata, used by developers and administrators of the warehouse for defining the layout of source and target data structures. Business metadata-Accessible via BI tools to determine what is available, where to find the information, who created it and how recent it is. 

Basic Data Warehouse Design

Initial data warehouse development is broken down into two phases: conceptual and physical. During the conceptual phase a high level design specifying the requirements for the warehouse is developed. This process involves conducting interviews with subject matter experts and potential users to determine the detail requirements. A number of factors will be considered including:

· Which lines of business or subject areas will be included? 

· What data will be present? 

· What source systems will be used? 

· How will the data be used, reporting, queries, data mining? 

· What types of tools will be required to support end users?


In addition, development issues such as data management plans, data quality, and standards will be established. The most critical step in the conceptual phase is the development of the enterprise data model, as discussed above; this is the foundation of the data warehouse. The physical design phase consists of developing specific data models for the warehouse’s selected schema, along with the development of the metadata repository.

Data Warehouse Generation

The generation of the data warehouse involves all of the processes of implementing the extraction, transformation, cleansing, conversion, translation and loading of source data into the data warehouse. This is the most complicated and time-consuming step in the overall life cycle. 

Data Extraction – Locating the data in internal and external source systems and selecting whole or parts of records from source systems. Data can be extracted into ODSs or may also be extracted from ODSs.

Data Transformation – This step involves applying pre-determined transformation rules to refine the data into the format needed for inclusion into the warehouse. Transformation rules include: Consolidating the data, filtering the data and summarizing the data.

Data Cleansing – This is an important and difficult step. Data such as customer mailing information must be accurate but it is often difficult to recognize that multiple entries represent the same entity(Bill Jones-123 North St, William Jones-123 North Street, W. Jones-123 North St.). Outdated or redundant data must be identified and corrected before it can be loaded into the warehouse.

Data Conversion and Translation-This step consist of mapping the source data to the target data structure and converting the source data into the DW format. Conversion and translation usually involves defining logical associations, decoding fields, revising formats, converting date and time, rationalizing data (consistently defining age from years in one source to month, day, year in another), and converting unit of measure.

Data Loading - The populating of warehouses and marts with a clean, formatted data. Data loading can be divided into three main operations:

· Initial load – Populating all data for the first time 

· Incremental load – applying ongoing changes as necessary in a periodic manner 

· Full table refresh – Completely erasing the contents of one or more tables and reloading it fresh data.


Data Warehouse
Architecture
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The stages in the life cycle are data warehouse design, data warehouse generation, data management, information access, and administration and management.


Data Warehouse
Life Cycle Diagram
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The steps associated with the initial data warehouse design, conceptual and physical designs are typically performed once. In contrast, the other four stages encompass a large number of processes that are conducted in an ongoing manner throughout the data warehouse management process.
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