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Data Modeling Basics
Data modeling is the process of determining data requirements from business requirements.  The data requirements are captured in an entity-relationship diagram, also known as E-R diagram.  The E-R diagram contains entities and their relationships.  As the model evolves attributes are identified for the entities.  Normalization is utilized to determine the identifying and dependent attributes within the entities and to remove many-to-many relationships between the entities.  Once normalized the entities and attributes are converted to tables and columns to become a relational database.
This process is automated utilizing the CA ERwin® Data Modeler (ERwin) product from CA, Inc (CA).  ERwin allows the modeler to create a logical model to capture the E-R diagram using a graphical interface.  The logical model captures the entities, attributes, relationships, and additional detailed metadata such as data types, definitions, constraints, notes, and user defined properties.  Once the logical model is complete, physical data models are derived from the logical data model in the RDBMS of choice.  The physical model is utilized to forward engineer the actual data in the RDBMS.
ERwin bridges the gap between the data modeler and the DBA through the data models.  The logical model communicates the data requirements for the physical data model.  The DBA leverages the physical model to adjust or denormalize the data model as necessary.  Once complete the DBA forward engineers the physical model to generate DDL or the database itself.
However, data modeling is not only for new development.  Many modeling efforts involve existing databases.  ERwin provides the ability to reverse engineer these databases into data models for analysis.  In addition, the complete compare utility allows the modeler to compare a database to a model, models to each other, and databases to each other.  This facility allows the modeler to identify and include changes made to the database in the data models and visa versa.
The inclusion of the CA ERwin® Data Profiler (Data Profiler) into the CA modeling suite introduces data profiling into the data modeling environment.  Data profiling enhances data modeling by providing insight into data content.  The following sections identify data profiling and how it enhances data modeling.
Data Profiling
Data profiling is the analysis of the data below the metadata level.  What does this mean?  This means that the data itself is analyzed to infer metadata.  The inferred metadata comes in several forms and at different levels.  The inferred metadata is ideal for data modeling purposes because a data model represents what the metadata should look like based on the business and data requirements.  The inferred metadata from the data profiling represents the data itself.  Leveraging data profiling during the modeling effort ensures that your data models accurately represent the data content, as well as the business and data requirements.  The following sections identify the different levels of profiling and how the inferred metadata is leveraged for data modeling efforts.
Column Analysis
The first thing to understand is that the term “column” refers to columns in a relational table or fields in a flat file.  The metadata inferred at a column level describes the data content.  The range, null rule, formats, cardinality, data types, length, precision, patterns, and value frequencies provide insight into the content of the data.  How is this information useful for data modeling?  This information is leveraged to validate that the model metadata being utilized to capture the data is accurate.  For instance if you have a column named CUSTOMER_NAME and the inferred metadata contains only numeric data, then it is likely that the name of the column is not accurate.  For new development, locating and profiling the same or similar data that already exists in other data models provides the insight necessary to create accurate new data models.
Primary & Foreign Keys

Inferring the primary and foreign key structures within and between tables or files is important to understand the relationships supported by the data.  Orphaned rows or records need to be understood when leveraging the inferred metadata to create new or validate existing relational data models.  Understanding these relationships and their shortcomings simplifies the entire modeling process and can save extensive amounts of time depending on the size and scale of the modeling effort.  This information is critical when creating data models for master data management, data warehousing, and application development efforts.

Data Objects

Inferring the data objects identifies how the data within a table or file relates to the data in other tables or files.  Understanding how the data within a table or file relates to other tables and files is important to realize the business relationships contained within a data model.  Data models that contain hundreds or thousands of tables or files make it difficult to locate and understand the business relationships between the tables or files.  Profiling these complicated models groups the tables and files together that contain similar or related data.  This simplifies and accelerates the entire modeling process.

Cross System Analysis
Inferring common data content across data sources is extremely powerful when creating data warehouses, master data management, or consolidating data from disparate sources into a single application.  This level of profiling helps to determine how to map data between the disparate sources and what the target metadata will need to address for the data content between the data sources.

Advanced Modeling

Traditionally data modelers have relied on business subject matter experts and SQL to gain insight into the data for modeling efforts.  However with the growing utilization of purchased software packages, Enterprise Applications, and Enterprise Resource Planning (ERP) packages make traditional methods difficult because these packages are like black boxes.  The data models that support these packages contain hundreds or thousands of tables and columns and the relationships are defined and supported by the application not the data model.

Custom built legacy applications eventually become black boxes as well because of turnover within the organization or just time itself causes the intimate knowledge about these applications and their data models to fade and become lost.  Outsourcing accelerates this process because the resources maintaining the legacy applications are not readily available for debriefing and usually were not involved in the development of the applications.
The size of an organization is also a factor.  The larger the organization the more difficult it becomes to access the subject matter experts and/or the developers that support applications.  Global organizations struggle with identifying and sourcing data from disparate applications that are located and supported in different countries or continents.

Profiling alleviates these issues by removing the human factor and refocuses the data modeler on the data content and the business relationships within the data.  There is a huge difference between someone telling you what is in a data model versus knowing what is in a data model.
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