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Data Modeling (Slides 2 through 5)

Let us recall the four focuses of Whitten and Bentley’s adaptation of Zachman’s framework.  The first column is the data focus.  This slice of the IS deals with the identification and specification of the business data to be captured and finally the construction of the appropriate structure to store the business data.  The result is often a database, where the data elements and the relationships among them are captured.  A data model is a logical model that captures the user’s data requirements in a formal way, so that it can lead to the development of a technical blueprint for the construction of say a database.

One of the basic tools for data modeling is entity relationship diagrams (ERDs) developed by Chen in the mid seventies.  Although there is some variation in notation between books, any ERD has the following basic elements.  Entity types represented by boxes, relationships depicted by labeled lines joining the boxes, and connector symbols at the ends of the relationship lines that indicate the number of instances of the entity type that can be involved in the relationship.  For example, the second relationship in Slide 4 says that one instance of the “Professor” entity is related to one or more instances of the “Section” entity.  A specific situation would be Professor Sanders teaches three different sections.  Several “rules” are implicitly defined in this case.  These are (1) a professor has to teach at least one section and (2) a section has to be taught by exactly one professor.  

Slide 5 shows an ERD that would be initially developed to capture the main business entities and the key business relationships among them.  Refinements of this ERD would lead to identification of the attributes of the entity types  and any additional entity types needed to further clarify certain relationships.  

Process Modeling (Slides 6 through 20)
Recall that the second column in the IS framework is the process focus. This slice of the IS deals with the identification and specification of the business processes needed to respond to business events (e.g. arrival of customer order), and finally the construction of the appropriate manual or automated procedures to execute  the business processes.  The result is often in the form of application programs.  A process model is a logical model that captures the process requirements in a formal way, so that it can lead to a formal specification of business logic that underlies the application programs.

Data flow diagrams (DFD) and IDEF0 represent the two popular techniques for developing process models.  Both are graphical in nature and use a only a small set of symbols.  A DFD uses four symbols.  A rounded rectangle to depict the process, a square to show an external entity which interacts with the system, an open-ended rectangle to show a data store, and a labeled arrow to show a data flow.  An external entity is outside the scope of the system being developed and may or may not be outside the organization.  A data store is simply a container of data.  Terms such as files and databases not used in a DFD, because a DFD is a logical model.

In general a DFD is in the form of a hierarchical set of diagrams.  The first diagram is the context DFD and an example is shown in Slide 12.  The main purpose of the context DFD is to establish the scope or boundary of the system being developed.  All other DFDs give additional details of the processes and data stores within the system.  For example, a first-level breakdown of the system shown in Slide 12 results in three processes and two data stores (Slide 13).  DFDs do not contain any information about process sequence and can show processes occurring with differing frequencies on the same DFD.

IDEF0, which is a technique developed through projects funded by the US Air Force in the seventies is widely used for process or functional modeling and has provided the inspiration for many enterprise modeling efforts.  The basic building block of an IDEF0 diagram is shown in Slide 17.  Like the DFD, typically we have a set of IDEF0 diagrams.  Once again, the context diagram helps in defining the scope of the system.  In addition to the inputs that are transformed into outputs, an IDEF0 block also shows the resources or mechanisms (bottom arrow) needed during the (conversion) process and the rules or constraints (top arrow) that govern the execution of the process.

Data Management (Slides 21 through 27)
In Week 5 we had briefly talked about data warehouses and related concepts.  The focus is on decision support using either EIS or DSS.  Detailed transaction data from operational databases and data from external databases (e.g. market research databases) are extracted and transformed into a form and format suitable for decision support.  For frequent mutiuser access, where speed is an issue, multidimensional databases that use proprietary  structures are employed.  The data in this case is preprocessed and stored in the form of multidimensional “cubes.”  The Star schema, which retains some of the relational structure is used in some cases.  Details of this structure are contained in the lecture notes for Week 5 (Part 1).
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